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Basis  models  were  estimated  for  frozen  concentrated 
orange  juice  (FCOJ)  {the  basis  is  dafined  as  the  futures 
market's  price  minus  the  cash  price).  Primary  ccncerns 
include  the  possibility  of  seasonal  factors  in  basis 
patterns  and  the  impact  of  increased  importing  and  other 
economic  developments.  Storage  theory  was  the  primary 
theory  used  in  the  analysis- 

The  Ward  and  Basse  model  of  the  fCCJ  basis  was  updated- 
Comparison  of  the  original  and  updated  results  reveals  no 
obvious  change  in  the  impact  of  the  original  explanatory 
variables  (one  aight  hypcthesiae  such  a  change  given  the 
recent  increase  in  imports  of  FCOJ)  .  Jjodels  were  specified 
using  a  basis  calculated  using  the  futures  contact  that  is  a 
certain   period  from   maturity,    such  as  two  months   from 

xii 


fflaturity-  These  models  were  estiaatea  in  a  time  varjing 
parameter  fraiBewori;  and  no  evidecce  of  a  change  in 
parameters  was  fouM,  ihe  implication  being  tbat  storage 
theory  adeguatelj  represents  the  determinaBts  of  the  ICCJ 
basis,  file  iapact  of  recant  developments  is  liiaitsd  to 
their  iBflaence  on  explanatory  variables,  especially  stocks, 
used  in  specifying  fCCO  basis  models. 

To  investigate  the  possibility  of  seasonal  patterns  in 
basis  icovaments,  medals  «ere  specified  and  estimated  with  a 
set  of  laonthly  dummy  variables  interacted  with  an  inventory 
variable.  Stocks  tended  to  have  a  more  negative  impact  on 
the  basis  and  the  basis  tended  to  be  less  towards  the  end  of 
the  Florida  season  (from  about  July  to  October).  During 
this  period  inventories  are  generally  decreasing  since 
little  ox  no  fruit  is  being  harvested-  Froa  Eecemter  to 
February,  the  impact  of  stocks  was  less  negative,  resulting 
in  a  wider  basis,  as  speculators  bid  up  the  futures  price 
hoping  to  gain  from  a  freeze. 
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CHAPTER  I 
IHTBOEOdlOH 


This  study  is  ccncerned  with  modeling  tie  frc2eii 
coBcentrated  oraage  juice  (FCCJj  tasis  (the  basis  is  defined 
as  tils  futures  marlcet  piice  ffiinus  the  cash  price).  Of 
particular  concern  are  jossifcle  seasonal  differecces  in 
basis  icovefiients  and  clianges  in  fcasis  patterns  over  time. 

In  this  chapter  discussions  c£  tbecrj  and  concepts  oseful 
in  understanding  futures  icarkets,  general  infcraaticn  and 
theory  atjout  futures  markets,  the  oracge  industry  and  the 
FCOJ  futures  market  are  reviewed.  finally,  the  prctleni, 
objectives,  scope,  nsethodclogy,  acd  an  cverview  of  the  stcdj 
ate  presented- 

Geneial  Theoretical  Background 
Iccncmics  is  often  described  as  a  social  science  that 
addresses  the  allocation  of  scarce  resources  among  ccBpeting 
ends  {Ferguson  and  Maurice,  ISIM).  Prices  flaj  a  key  rcle 
in  this  allocation  process.  In  a  market  econoay  relative 
prices  provide  a  measure  cf  society's  relative  valuaticE  of 
goods.  A  change  in  society's  valuing  is  an  iffifetus  to 
change  in  relative  prices.   Prices  that  dc  not  reflect 


social  valuation  sill  tend  tc   adjust  as  suggested  \ij   this 
valuation  as  tiae  pxogresses. 

Efficiency  conEideraticns,  lassd  ce  the  value  c.f  icjcts 
and  the  expected  price  of  output,  result  in  product ioB 
decisions  as  to  tiae  relative  prcjorticB  cf  infuts  used  acd 
the  level  of  output-  ever  time,  ralative  prices  also 
dictate  tha  teclinolcgy  eajloyed.  In  the  fical  gccds  aarljet 
supplj  and  consumers'  demaPid  interact  tc  determiae  jrice, 
with  the  individual  ccusuiiier  allccaticg  bis/her  inccae  amcng 
altsriiative  goods  sc  as  tc  ma^cimize  their  total  useiulcess. 
Prices  that  allow  for  excess  prcfits  will  tend  tc  ictl'sate 
entry  iatc  these  profitatle  endeavors  tc  the  extent  tlat 
entry  is  possible.  If  there  are  nc  tarriers  tc  entij,  then 
the  price  received  for  a  product  will  tend  to  egual  the 
value  of  the  various  inputs  used.  Hhus,  prices  net  crly 
serve  an  allocativa  role  but  also  promote  efficiency. 
Distribution  of  a  product  across  regicns  and  decisicrs  as  tc 
the  final  forra  of  a  product  provide  further  examples  cf  the 
allocative  and  efficiency  functicns  of  price. 

Ihe  concern  of  this  study  is  the  role  that  prices  play 
in  tiie  efficient  allocaticn  cf  gccds  across  time.  Consider 
a  storeable  agricultural  good  that  is  harvested  during  a 
short  period  each  year,  with  ccnsuEer  demand  existing 
throughout  tha  year,  Knoifledge  of  future  deiand  and 
potential  profit  creates  an  incentive  for  stcrage  that  sill 
affect  the  price  of  tie   good  at  harvest.    without  stcrage. 


3 
th€  harvest  price  could  fce  relatively  depressed;  the 
presence  of  a  damand  for  storage  at  harvest  will  bid  cp  this 
price  and  provide  a  means  for  future  ccnsumftion.  Cvsr  time 
competitive  adjastments  ic  th€  level  ci  storage  and  frices 
will  result  in  price  differences  over  the  season  reflecting 
the  various  costs  and  risks  associated  with  storage; 
efficient  allocation  is  achieved  when  the  price  at  a  point 
in  tise  is  egual  to  the  value  of  the  product  at  harvest  plus 
incurred  storage  costs  following  the  harvest  period-  Ic  the 
extent  that  future  conditions  are  not  predictable,  efficient 
allocaticn  as  addressed  above  is  not  possible.  &  shift  in 
demand,  for  example,  can  result  in  a  current  price  that  is 
lass  than  the  harvest  price  d-sspite  storage  costs. 

This  example  points  toward  the  fact  that  the  present 
market  or  spot  price  is  not  onlj  a  function  of  current 
conditions  but  also  future  aid  potential  future 
circumstances.  An  anticipated  change  in  future  conditions, 
and  thus  future  prices,  will  influence  the^  release  of  the 
good  froiJ!  storage  tc  the  market  and  influence  the  spot 
price.  An  efficient  respcnse  tc  such  a  change  in  future 
conditions  will  result  in  spot  price,  anticipated  future 
spot  prices,  and  invertories  adjusting  such  that  the 
difference  in  spot  and  anticipated  prices  eguals  the  value 
of  the  various  costs  and  risks  associated  vith  storage.  If 
an  anticipated  change  such  as  a  large  crop  implies  that 
prices   must  decline   at  soine   pcint   in  the   future  cr   cct 


% 

increase  to  the  extent  nacessaij  to  cover  costs,  then 
supplies  are  allocated  in  th€  icterics  using  the  atcve 
criteria  and  the  add€d  coisditior  that  currest  and 
forthcoEiing  supplies  before  the  large  crop  t€  exhausted  at 
the  time  of  its  harvest  (igcoricg  ccn"veni€nc€  jield 
considerations  wiiich  are  discussed  in  detail  later)  -  Such  a 
criterion  for  allocative  efficiency  acrcss  tine  is  fxiEaxilj 
of  academic  intarest  since  accurate  prediction  of  future 
conditions  is  difficult.  However,  it  dees  give  insight  ictc 
how  an  efticiant  Kiarket  «ill  respond  to  infcriation 
regarding  the  future,  Ihe  stafcilizing  influerces  of  storage 
on  prices  over  tiae  are  constrained  fcy  the  inatilit]^  tc 
predict  future  conditions  with  certaiistj. 

Even  with  storage's  stabilizing  influence,  changing 
conditions  can  cause  significant  price  ad justnents, 
especially  for  agriculture  conunodities.  Ilxe  risk  associated 
with  possible  unforeseen  price  changes  creates  an  iccective 
for  the  farmer,  for  exaiaple,  tc  establish  a  for«ard  price 
for  the  crop  prior  tc  planting,  The  use  cf  such  Icisard 
contracting,  by  removing  price  uncertainty,  increases  the 
producers'  and  distritutcrs'  afcility  tc  aaKe  intelligent 
production  and/or  aarketiny  decisions.  Price  certairty 
increases  the  ability  to  make  a  concrete  assessaent  cf  the 
worthiness  of  tha  business  endeavor  which  will  tend  tc  sake 
financing  aasier— bcth  outside  and  cwcer  financing  (Kchls 
and  Downey, 1972) .   Ey  reducing  the  financing  constraint,  the 


producers,  processors,  and  distribctcrs  are  is  a  ietter 
pcsiticn  to  orgaaize  tlieii  opsratioBs  and  prcduce  at  a  scale 
that  is  most  afticient.  The  most  likely  candidate  tor  the 
farmer  to  enter  into  a  forward  coDtract  sith  is  the  next 
level  in  the  marketiBg  chain.  8  processor,  for  example, 
might  be  motivated  to  buy  forward  in  crder  tc  insure 
efficient  plant  operation  and  to  coordinate  toth  huying  and 
selling  functions,  Bj  iujing  fcrwarc,  a  prccesscr  wcnld  te 
able  to  contract  to  sell  forward  to  the  next  aarKsting  level 
with  ffliniroal  price  risk. 

F  u  t  lit  e  s.^  E  a  r  ,.ke  t  g 

Disadvantages  cf  forward  contracting  have  led  tc  the 
evolution  of  futures  markets  (Kohls  and  Dcwrej,  1972J. 
Forward  contracting  can  involve  significant  search  costs  in 
bringing  buyers  and  sellers  together  {see  Beir,  158  1).  Cnce 
brought  together,  it  is  possible  that  one  of  the 
participants  is  in  a  position  tc  exert  aarket  pcwer,  leading 
to  an  unfair  price-  Cifficulties  associated  with 
transferring  contract  obligations  tc  a  third  party  can  lake 
it  difficult  to  optiaally  deal  with  changing  conditioEs. 

Sutures  markets  provide  a  crgardzed  exchange  tc  buy 
and  sell  contracts  for  specific  coamodities  deliveratle  at 
a  specific  future  date.  Ihe  contracts  are  transferable, 
providing  the  trader  an  option  to  Btake  or  take  actual 
delivery.  For  sxainple,  a  farner  nay  sell  Cctober  futures 
in  April  (establish  a  coicffiitmsnt  in  April  to  icake  a  delivery 
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in  October)  ,  Ihe  delivery  ccBffiitaeC't  caa  he  cancelled  bj 
buying  tack  tie  contract  before  the  Gctcber  deadline.  In 
practice  the  vast  aajcritj  of  cca tracts  issued  do  not  rssalt 
in  actual  delivery.  Actual  delivery  «ill  act  ccc«i  in  tae 
exaaple  above  if  v,heu  buying  fcr«axd  the  farmer  tuys  a 
contract  froai  someone  who  had  crigiEally  taken  a  cjfcsite 
position.  The  indefeudent  actions  of  each  cancel  each  ctier 
out. 

To  facilitate  such  exchanges  reguires  standard  contracts 
that  include  miniinuiB  quality  specif  icaticns.  Since 
typically  most  of  the  product  produced  will  exceed  these 
ininiiBum  standards,  some  potential  traders  may  be  discouraged 
to  use  the  market.  iha  lack  of  such  a  guality  constraint 
and  other  constraints  iaposed  fcy  the  stardardized  future 
contract  are  advantages  cf  fcrnard  contracting  in  contrast 
to  futures.  However,  the  optica  cf  reversing  cne»s  ciigiral 
position  prevents  guality  considerations  froB  teing  a  nsajor 
deterrent  to  futures  trading, 

Ifficiaat  use  of  the  futures  market  as  a  aeans  to 
reduce  price  risk  reguires  knowledge  cf  hew  the  specific 
spot  and  futures  prices  tend  to  fce  related  over  tiie. 
Hedging,  or  the  coimsrcial  use  cf  futures  markets  tc  reduce 
price  risk,  involves  taking  a  position  in  the  futures  narket 
that  is  opposite  but  not  necessarily  equal  tc  the  pcsiticns 
taken  in  tha  cash  market. 
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Ibe  difference  between  the  futures  and  the  s^ct  fries 
is  called  tha  basis.  Movemsnt  ic  the  iasis  c^€r  time 
generally  determines  the  effectiveness  of  a  hedge-  If  the 
basis  remains  unchanged  complete  tracsf erence  cf  frice  lisk 
has  occurred.  Senerallj,  changes  in  the  basis  are  tc  re 
expected.  A  narrowing  of  the  tasis  is  to  tba  advantage  cf 
the  short  hedger  (short  meaning  that  he  originally  scld 
forward).  A  widening  cf  the  tasis  is  tc  the  advantage  cf 
the  long  hedger  (long  meaning  that  he  originally  fcucht 
forward) .  To  affectively  hedge  requires  an  understanding  of 
hovi  the  basis  tends  tc  change  over  time.  Since  tie  basis 
reflects  the  difference  in  prices  at  tso  feints  in  time, 
storage  theory  should  provide  an  accurate  ynderstanding  cf 
basis  movements  if  the  market  is  perforiaing  efficiently  and 
the  contract  is  for  a  storeable  ccmiiodity-  If  the  tasis  is 
totally  unpredictable,  then  the  futures  market  is  of  limited 
use  as  a  hedging  tocl. 

In  addition  tc  providing  a  means  for  hedging,  it  is 
often  argued  that  the  futures  market  lay  affect  tie  variance 
in  spot  prices  across  tiae  by  lessening  ssascral 
fluctuations  in  prices  and  reducing  the  magnitude  cf  price 
changes  from  one  season  to  the  next.  Gray  (1962),  for 
example,  in  studying  the  effect  cf  the  ccicc  futures  uarket 
found  the  market  to  have  a  stabilizirg  influence  on  prices. 
Such  stabilizing  influences  would  result  if  spct  markets 
were  imperfect   in  processing  and  responding  to  infcrEation 
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about  future  coiiditiocs.  An  expected  increase  In  future 
prices,  for  •example,  should  be  reflected  in  an  increase  in 
the  storage  component  of  current  demand  and  therefore  iid  up 
the  spot  price  if  the  sfot  jnar.k€t  is  efficiert. 

Some  argua  that  futures  narkets  can  result  in  a  ticding 
up  of  the  cash  price  (see  Dasse,  1915).  Ihat  futures  ajarket 
prices  are  often  used  in  estarlishing  a  cash  price  is  true- 
However,  such  practices  also  reflect  a  consensus  as  tc  the 
unbiasness  and  intortaational   value  of  a   futures'   price 

(Kohls  and  Downej,  1972). 

i 
Ihe  ramifications  of  a  futures  market  that  is   not       f 

operating   afficieritlj   can    te    severe,    resulting   in       j 

ineffective   hedging  and  possible   distortions   in   prices. 

Ideally,   a  proper  mix   of  hedgeis  and  speculators  is  needed.       { 

I' 

Participants  must  also  be  aware  of   hew  the  basis  fcebaves  in       | 

order  to  hedge  intelligently.    Attenticn  aust  fce  focused  oc       I 
any   new   davalcpBents   in   the   industry   and    ho«   these       [ 
developments  might  affect   the   tasis   and  thus  individi:al 
trading   strategies.    These   developaients   must   also   fce 
manifested  in   futures  prices   and  lasis   mcvejHsnts  fcr   the 
jsarket  to  be  perforaiag  efficiently. 

Orange  Industry  and  ?'COJ_|uture s 
Hecent  daveiopaents  in  the  orange  industry  point  toward 

the  significance  of  hasis  pattern  adjustments  to  changing 
conditions  and  the  need  for  traders  tc  keep  abreast  cf  the 
adjustments.    Significant  increases  in  the  amount   of  ICCJ 
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injported  by  Florida  piocessors,  depicted  in  Figure  1.1,  have 
pcteotialiy  dscreassfl  the  iffi|:act  of  doBsestic  cracge 
availatility  on  dcmestic  FCCJ  prices,  Ccinciaing  liith 
increased  imports  b^  Florida  processors  .has  been  au  iiicrsass 
in  iiajcrts  by  firms  outside  cf  Florida,  lie  pcssibility  of 
iiDjoxts  being  used  to  substitute  for  doaestic  fruit  losses 
due  to  a  freeze  lessens  the  pctectial  effect  cf  fr€e2es  on 
prices.  Such  cixcuastancss  represent  a  f uadaiBsntal  cfcauge 
in  the  industry. 

It  is  raasonabls  tc  suspsct  that  increased  iapcrtinc 
and  coinciding  developments,  cited  below,  have  influenced 
pricing  throughout  the  industry-  Changes  in  pricing  sfecald, 
given  an  efficient  futures  niar'Ket,  influence  FCCJ  futures 
prices  and  may  well  iispact  basis  Boveisents.  5ny  knowledge  of 
changes  in  the  deteraiinants  cf  basis  ajcvements  %cnld  be  an 
aid  to  hedgers  in  fcrniulating  trading  strategies. 

The  relatively  large  swings  in  FCOJ  prices  due  tc 
freeze  losses  is  rather  unigue  for  comjaodities  exchanged  on 
the  futures  ajarket  and  result  in  relatively  unusual  basis 
patterns.  Of  particular  concern  is  what  Ward  and  Casse 
(1977)  refer  to  as  the  freeze  bias  which  is  a  bidding  uj  of 
futures  prices  relative  to  spot  prices  by  speculative 
traders  during  the  freeze  period  and  imaediately  preceding 
it.  So  empirical  studies  on  the  magnitude  cf  the  freeze 
bias  during  months  preceding  Decenber  have  been  repcrted- 
iard-Dasse  found  a   decline   in  the   freeze   bias  frcn   the 
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figure  1.1-   laoorts  of  PCOJ  by  Florida  processors  (liilions 


of  gallons) 
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bsginBing  of  December  uatil  tbe  threat  cf  freeze  has  jast  in 
oid-Februarj.  Tiie  freeze  fcias  can  be  viewed  as  ac 
anticipatory  pheaoiBenon,  reflecting  sciae  averaging  cf  future 
prices  that  are  esspectsd  tc  exist  sithcut  a  freeze  sith 
ftiture  prices  that  aould  probably  exist  ^itfa  freezes  of 
various  intensities.  Tc  the  extent  that  the  freeze  bias 
over  time  reflects  the  average  price  for  the  contract  of 
concern,  there  will  t€  nc  pay  cff  to  speculators;  gains  in 
freeze  years  are  offset  bj  loses  in  other  years.  Due  tc  th€ 
freeze  bias,  hedgers  will  net  cBly  transfer  price  risk  tut 
also  tend  to  profit  since  the  basis  will  tend  to  narrow 
after  the  freeze  period  has  gassed,  whether  cr  net  a  freeze 
has  occurred.  Ihe  possibility  of  ether  seasoral  factcrs 
influencing  FCOJ  basis  mcvements  has  r>ct  been  reported. 

3he  influence  of  imports  en  FCCO  prices,  especially 
daring  freeze  years,  is  of  direct  concert  tc  traders. 
Understanding  how  the  basis  has  reacted  to  the  recent 
increase  in  imports  should  provide  insight  irstc  the  affect 
of  future  import  conditions  on  the  basis  and  thus  provide 
for  more  enlightened  hedging. 

Ihat  the  wholesale  price  or  fCE  price  of  ECCJ  is  an 
administered  price  is  also  relatively  unigue  amcng 
coffliaodities  traded  en  futures  laarkets.  Price  leadership  aay 
be  used  to  coordinate  price  charges  by  prccesscis- 
Processors  ganerallj  change  prices  within  a  «eek  cf  each 
other. 
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Iha  associated  pheEoiaena  o±  adfflixiistered  pricing  and 
possible  price  leadexship  suggest  the  fo^sibility  that 
processors  exert  aarket  po¥€r  and  that  ar  inperfect  marJ^et 
for  FCCJ  exists  with  prices  tending  to  te  greater  thaE 
fflargiiial  costs.  Frcs  the  standpciut  cf  allccatise 
efficiency,  oligcpclistic  cr  imperfect  markets  are 
inefficieat  since  the  resulting  price  is  greater  thai  the 
value  cf  the  inputs  used,  resulting  in  excess  profits  at  the 
expense  of  consumers,    Hcwever,    price  leadersiai|  car  aisc 

result  in   competitive  pricing   decisions  over  time  in   the       i 

\ 
sense  that  there  are  no  excess  prcfits  {Scherer, 1970) .  | 

i 
PGssibla  price   leadership  and   cligopclistic  practices       [ 

make  analysis  of  the  rcle  of  ini^cits  Kcre  difficult  thaE  for  [ 

fflost  agricultural  industries,   factors  leading  to  increased  [ 

ifflporting  include  greater  Brazilian  c range  producticn  and  a  i 

shifting   of   domestic  consumer   demand   tc   the   riglt.  1 

Increased  imports   coniplicate  aralysis  cf   dcaestic  pricing.  i 


Inforffiaticn  en  how  prices  and  tasis  acvsinents  have  tsen 
influeaced  in  the  past  tj  iajcrts  wculd  be  useful  tc  fCCJ 
futures  traders,  especially  if  imports  should  continue  tc 
increase. 

Given  that  over  90  percent  of  Florida's  orange  crop  is 
processed  and  over  9  0  percent  cf  the  jrccessed  grcdoct  is 
marketed  as  orange  juice  suggests  that  developfflents  that 
affect  FOB  prices  have  significant  ramif ications  fci  all 
prices  in  tha  industry   (ilorida  Citrus  Mutual,  1S82).    Ihe 
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seasonal  nature  of  crange  production  aiid  sujflj  cncertaint j 
have  tesaltad  in  FCOJ  inventories  beicg  a  najcr  factor  in 
priciBg  decisions.  Given  that  iajorts  provide  fcr  an 
alternative  supply,  accelerated  inifcrts  iafly  a  pctential 
decrease  in  the  significance  o±  inventories.  Inventories 
are  of  key  importance  to  understandicg  tie  allocation  cf  a 
good  over  tiiae  since  inventories  provide  the  linK  tetseen 
the  present  and  the  future.  £asie  acvements  are  often 
conceptualized  as  being  a  function  cf  inventcriss- 
Documentation  ox  any  change  in  the  relaticnehij  hetteen 
imports  and  the  basis  nould  be  helpful  tc  ICCJ  futures 
traders. 

Increased  iapcrt  availability  lay  also  decrease  the 
price  that  processors  are  willing  tc  paj  for  doEestic  fruit. 
Coinciding  with  increased  isport  avaiiatility  has  teen  a 
trend  towards  increasing  prcducticn  and  sales  cf  chilled 
orange  juice  (COJ)  and  the  sstahlishjaent  of  ncn-Ilcrida 
processors  that  iiapcrt  and  reprccess  these  iEpcrts  into  COJ 
and  other  orange  juices.  The  increased  coBpetition  offered 
by  these  processors  may  affect  the  profitability  of  flcrida 
processors,  the  various  orange  juice  prices,  and  ultiiatelj 
all  prices  in  the  industry. 

Industry  practices  print  tcward  the  significance  cf  the 
wholesale  FOB  FCOJ  price  as  a  dsteruinant  cf  other  prices 
and  as  the  key  to  understanding  ffioveaeiitE  in  all  related 
prices.  orange  juice  inventories  are  often  carried  in  55 
gallon  druas  which  ere  referred  tc  as  bulk  FCCJ.   Large  tank 


14 

faras  are  also  used  for  storage-  Oil^  bulk  FCCJ  is  traced 
on  the  FCOJ  faturss  maricet.  Eulk  aaj  be  recoDStituted  and 
sold  as  CCJ,  sold  as  fculk  to  cthei  prccessois,  used  tc  Beet 
future  market  cofflmitients,  or  repackaged  ictc  retail  and 
institutional  packs.  Sales  of  CJ  have  iocr^ased 
dramatically  in  the  last  decade  and  today  the  Earkets  are 
similar  ia  size  (ccmjiarison  refers  tc  the  fluid  eguivalent 
of  FCOJ)  (Florida  Citrus  Hutual,  ^SiB},  Eulk  prices  sill 
tend  to  vary  more  than  wholesale  FOE  prices  amcng 
processors,  reflecting  not  cnlj  differences  in  guality  of 
the  bulk  but  also  differances  in  individual  processors 
inventory  conditions.  Cn  an  industry  level,  bulk  uill 
typically  be  discouiited  tc  retail  pack  when  invectcries  are 
relatively  high  (5jard  and  Kilier,  1S80) .  Demand  thecry 
suggests  that  such  discounting  can  be  explained  by  the 
difference  in  demand  elasticities  for  the  bulk  and  retail- 
size  fflarkats.  Discounting  of  bulk  tends  to  last  for  short 
periods  of  time.  Such  transitcrj  price  changes  suggest  the 
wholesale  FOB  price  and  not  the  bulk  price  is  acre 
indicative  of  pricing  that  is  tc  exist  ira  the  future. 
Orange  juice  imports  are  in  the  bulk  form  and  priiarily,  if 
not  totally,  from  Brazil. 

less  than  20  percent  of  Florida's  oranges  are  marketed 
on  the  spot  aarket  (Florida  Canners  SssociatioD,  19€Ga). 
Most  oranges  are  laarketed  through  cccperatives  cr  private 
participation   plans.      Those   that    aiarket   through 
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participatioT\  plans  are  corafeEsated  iase  cq  FCB  jrices- 
Caopeiativa  fflembeis  ara  directly  affected  ty  the 
profitability  of  prccessicg.  Intuitively  one  would  €xp€ct 
the  spot  price,  the  particifatioD  plan  price,  and  the 
iffiplied  pries  of  fruit  faid  cooperative  jEemters  tc  tave 
similar  values  over  tiass  since  a  haavy  disccurting  cf  cne 
would  result  in  growers  eventually  cpting  for  the  ctter 
forms  of  marketing.  aistorically,  the  gicwer  uhc  markets 
fruit  on  the  spot  Esatket  will  tend  to  incur  a  sufcstartial 
preaiioK!  when  processcr's  inveiitciies  are  lew  cr  crcf  size 
has  been  reduced  by  a  freeze  and  a  suistantial  discount  «l€i5 
inventories  are  high  cr  crop  size  is  heavy  (lard  and 
Kilmer,  1980).  laportiag  loay  iapact  this  historical 
relationship  somewhat,  and  thus  the  narketing  nargin  and 
basis  Eovaments  calculated  using  the  spot  price.  Impcits 
provide  processors  an  alternative  tc  buyicg  on  the  spot 
market. 

l:he  importance  cf  the  whclesale  FOB  price  cf  ICCO 
results  in  laany  using  it  in  their  reflections  atout  ths  ICGJ 
futures  iuarket.  Since  tfce  whclesale  price  is  rigid,  ttsing 
it  as  cash  price  ir  basis  calculations  results  in  a  basis 
that  changes  more  often  due  tc  changes  in  the  futures  price 
than  due  to  changes  in  the  cash  price-  Bigidity  in 
wholesale  FOB  prices  often  results  in  a  delayed  price 
response  to  changing  conditions,  Accurately  predicting 
conditions,    such   as   an  increase   in   desand,    dees   rot 
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iiBcessaxily  iapiy  that  thesa  conditioBS  sill  te  reflected  in 
the  price  for  ths  period  that  the  iutures  trader  is 
concerned  with.  Alternatively,  the  keen  trader,  realizing 
that  conditio  as  haije  changed  since  present  FOB  price  was 
set,  is  in  a  better  position  tc  piadict  future  prices  than 
one  who  viaws  present  price  as  indicative  cf  present 
conditions, 

Tba  ..giofclem 
Accelerated    importing    cf   FCCJ    has   potential 

iiplications  throughout  the  O.S.  marl^ets-  Ihe  traditicral 
role  of  inventories  as  the  processors'  main  asset  in  dealing 
with  ancertaintj  maj  Le  altered  as  ispcrts  pre  vide  a 
substitute  for  doiiastic  fruit  and  inventories.  Coinciding 
with  increased  imports  has  tesD  an  increased  market  share 
for  CCJ  and  tha  establishaant  of  non-flcrida  processors  that 
use  imports  in  the  production  cf  CGJ,  Such  develcpiceuts  iray 
well  iiapact  pricing  throughout  the  industry.  Cf  particular 
concern  is  the  possitility  cf  using  ispcrts  to  suhstitute 
for  fruit  lost  in  freezes  and  the  impact  such  sufcstitution 
has  on  doaestic  prices.  Previous  estimates  cf  FCCO  basis 
jtovaiaents  may  no  Icngsr  be  valid.  lo  best  use  the  futures 
market  for  FCOJ,  hedgers  need  tc  knov  »hat  the  iiEplicaticns 
of  changing  stocks  (doaiestic  and  imported)  and  coinciding 
changes  on  basis  fflovaaents  have  teen* 
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1^ 3 e arch  Qb j § c t i v € s 
The  overall  objective  of  this  studj  is  to  provide  an 
increased  aaderstacdiag  cf  adjustsients  in  the  5C0J  futurss 
market  within  tiis  jsar  due  to  seasctal  iactcrs  and  acrcss 
years  due  to  iiidustxy  developmaDts  sucfa  as  isportiBg.  Ifae 
specific   objectives   are 

(1)  Provide   thecratical   models   cf   the    5CCJ    tasis. 

(2)  Provide  a  theoretical  ccderstaEdijig  cf  the 
possible  impact  of  increased  imports  on  tbe  ICOJ 
futures   marJset- 

(3)  Specify  and  estimate  FCCJ  tasis  models  that 
address  the  gctential  impact  of  recent  trends  in 
stocks. 

(t})  Based  on  the  estimated  todels  and  thecrj  delineate 
the  iraplica tioBS  that  the  eaipiricai  results  have 
for   users   of   the   FCCJ    futures   oarket. 

Sc ope  and  .  gath cd olc q y 
Ihis  research  is  ccncerned  with  the  JCCJ  futures  Karket 
as  a  means  for  forward  contracting  fcr  the  C.£.  crange 
industry.  a  main  concern  is  the  potential  adjustients  in 
industry  practices  and  especially  tasis  patterns  that  have 
resulted  froni  the  increased  role  of  iffipcrticg  and  coinciding 
events.  Theoretical  considerations,  tc  be  presented  in 
Chapter  V,  point  to  the  possibility  that  such  iffipcrting 
implies  a  structural  change  in  the  industry.  The  Kaid-Easse 
basis   laodel,      origir-ally  estisated   before  the    increased   rcl€ 
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Of  iiRfcrts,  aas  estiiaated  over  the  cxiginal  and  an  iijdated 
period  using  weekly,  tia€  series  data  for  the  July  ccBtract- 
Tiiese  laodels  were  estimated  usicg  oxdioarj  least  sguaies. 
Basis  models  were  also  estiiaated  using  defendent  vaxiailes 
based  on  the  basis  fcr  contracts  that  seie  twc  thxccgii  six 
ffloaths  from  maturity  (constant  fsriod  froE  Eaturity  Bodels), 
These  estimates  will  provide  additicnal  irsight  into  any 
continuous  adjustaent  of  the  basis  over  tiae,  These  basis 
models  were  estimated  in  a  time  varying  jaraneter  fraffie«crk 
with  model  specification  being  motivated  by  the  Ward-Casse 
model  which  attempts  to  explain  fcasis  patterns  using  storage 
theory.  fhe  July  contract  >jas  not  estiiBatsd  in  a  tiae 
varying  parameter  fraaiewcrk  due  to  the  tiioe  disccntinuity 
associated  with  switching  froni  one  contract  to  the  next 
after  contract  maturity-  The  t«o  tircugh  six  mcnth  froHi 
maturity  models  enccmpass  the  entire  year,  while  the  July 
basis  aodels  only  covered  the  EecemJber  tircugh  July  ^ericd. 
In  specifying  and  astimating  the  twc  through  six  Bcntfc 
models,  the  possibility  of  seasccal  factors  in  additicc  tc 
the  frseze  bias  was  considered.  Data  concerning  conditions 
in  Florida  and  the  inventory  situation  cf  Florida  frccesscre 
was  used  since  FCOJ  futures  Gsarket  delivery  points  are  crly 
located  in  Florida  where  the  vast  majciity  cf  U.S.  crange 
processing  takes  place. 
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Cvsrvle.g 
Chapter  II  reviews  theoretical  literature,  eafirical 
studies,  and  econcmetric  procedures.  5h€  Sard-Dasse  icdel, 
which  is  estiEiatsd  in  various  forms  in  this  study,  is 
reviewed  in  Chapter  III.  A  graphical  histcij  cf  FCCJ  tasis 
patt'SXDS  and  industry  prices  is  pressctsd  in  Chapter  IV.  In 
Chapter  V  the  theoretical  iKplicaticns  cf  iufcrts  and 
coinciding  developments  aia  reviewed.  2h€  results  ci  re- 
estimating  the  iard-Dasse  Juij  itasis  nicdel  ever  the  crigiral 
and  an  updated  data  period  are  presented  in  Chapter  VI  alcng 
with  an  interpretation  cf  these  estimates.  In  Chapter  VII 
fixed  cr  constant  time  frcia  maturity  medals  are  considered. 
The  rationale  behind  the  specif icaticas  and  the  resultE  are 
included-  An  interpretation  of  the  estiiaated  basis  scdsls 
is  presented  in  Chapter  VIII-  In  chajter  13  iraplicaticrs  cf 
the  study  are  reviewed.  Chapter  X  serves  tc  suKKarize, 
review  conclusions  and  pcint  toward  pctential  avenues  for 
future  research- 


CHAPIEB  II 
II1EEAT0BE  SEVISl 

Two  topics  are  raviswtd  in  this  chapter:  basis  thecrj 
and  tiae  vacying  paxaniaters.  The  discussicn  cf  basis  thecrj 
is  divided  into  t«o  secticas.  First,  a  short  review  of  the 
theory  of  normal  fceckwaraaticn  is  presented.  Ihev.,  the 
storage  thaory  approach,  the  thsorstical  framework  used  in 
this  study,  is  reviewed. 

Ihe  first  complete  theory  cf  tasis  patteics,  the  thecrj 
at  Hernial  back-»ardation  cf  the  aarket,  was  introduced  by 
Keynes  (1930)  .  Kaldor  (1939)  and  Blau  (19Ua-45)  expanded 
the  theory,  presenting  it  in  a  niote  rigorcus  ard  ccniplete 
framework.  Hicks  (1946)  presented  supporting  arganeuts. 
The  theory  as  it  is  discussed  tcday  is  usually  attributed  tc 
Keynes  and  Hicks  though  cthei  authors  have  made  ittpcrtaat 
contributions.  The  aiain  purpose  of  reviewing  the  theory 
here  is  that  there  is  often  confusioB  between  risK  preEius 
as  it  is  used  in  the  thecry  cf  ncrasal  backwardation  acd  ho« 
it  it  is  used  in  storage  theory-  Ey  pointing  out  the 
difference  in  risk  premium,  as  it  applies  to  these  t«c 
theories,  it  is  hoped  that  confusion  can  be  avoided. 
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"Backwardation"  is  an  Biiglish  teraa  that  refers  tc  the 
current  spot  pries  teing  ahcv€  the  futuies  price.  Ike 
Aasrican  counterpart  is  aa  inverted  market  or  an  inverse 
carrying  charge.  Ihe  futures  price  teing  afccve  the  sjct  is 
called  "contango"  by  the  Eiiglish  and  implies  a  positive 
carrjing  charge  to  AiEericans-  English  terss  are  i^sually 
used  in  discussing  the  theory  c£  nornial  tackwardaticc  and 
Aaierican  tarias  are  used  in  storage  thecry,  in  keeping  sith 
the  teiisis  used  by  the  original  authors. 

The  theory  of  normal  tacKwardaticn  states  that  the 
difference  in  the  expected  spot  price  in  the  future  and  the 
current  spot  price  eguals  marginal  net  carrying  costs. 
Given  uncertainty,  carrying  costs  include  physical  stciage 
costs  (rent,  fire  insurance,  electricity,  etc.)  ,  convenience 
yield  and  risk  preiniuffl.  Interest  costs  are  alsc  often 
included  separately  or  included  with  physical  storage  costs. 
Some  refer  to  physical  storage  costs  as  carrying  costs  or 
simply  storage  costs — these  terns  are  net  used  in  this 
manner  here  but  are  used  as  aguivalents  for  carrying  costs. 

The  conveniance  concept  nas  intrcdiiced  fcy  Kaldcx  (1S39) 
and  helps  explain  the  current  spot  price  being  bid  up 
relative  to  the  futures  price.  Given  lo«  stocks,  tenefits 
are  gained  and  costs  often  avoided  fcy  adding  to  inventories. 
When  stocks  are  relatively  Iom,  the  current  price  will  tend 
to  be  pushed  up  relative  to  the  futures  jrice  tc  ccufensate 
stock  holders  for  thie  yield  associated  Tsith  hcldinc 
additional  stocks. 
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Ihe  risk  preaiutt  reflects  the  terideiicy  for  the  exf^cted 
price  in  the  future  to  te  higher  due  tc  a.nc€rtainti€.£.  In 
order  to  carry  stoc-ks,  soae  protection  amst  exist  to  protect 
against      unforeseen      price   aioveffects.  Ihus,        anticipated 

prices  in  the  future  include  a  risk  preiEium  coiaponent.  Iii€ 
greater  the  stocks  held,  the  Kcre  tie  tisJt  faced  and  thus 
the  greater  the  zlsk  preniiuffi  and  the  expected  price  in  the 
future. 

Bisk  preiaium  and  convenience  jield  ar«  also  used  in 
storage  theory  and  are  reviewed  in  greater  detail  «ien 
storage  theory  is  discussed  and  throughout  the  study- 
In  eguilibrium  futures  prices  dc  net  include  a  risk 
preffiium  component  and  ^ill  be  loser  than  the  expected  spot 
price,  which  doas  include  a  risK  preuiuni  cciEponent,  bj  the 
amount  of  the  marginal  risk  premiusa.  Thus,  the  futures 
price  is  downwardly  tiased  tc  the  extent  that  the 
anticipated  price  does  reflect  a  risk  preuiiuia-  This  result 
is  due  to  the  actions  of  short  hedgers,  whc  are  silling  tc 
sell  at  the  lower,  biased  futures  price  in  order  tc  avoid 
any  price  risk.  Short  hedgers,  in  effect,  pay  tc  Icng 
speculators     an     amount      egual   to      the      risk      preffiluffi.  As 

maturity  approaches,  the  futures  price  will  tend  to  increase 
because  the  risk  preitiiuffi  is  less,  due  to  less  uncertainty 
associated  with  the  shorter  time  tc  iraturity.  5fau£,  Ecst 
often  Icng  speculators  can  reverse  thsir  position  and  make  a 
profit   in  payment      for   tearing   the   risk      cf    unforeseen    price 
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iB07ej3ieBtE.        Given   Eormai  stock    levels  aad  no   expected   jrice 

change,    these    conditicos   iraplj 

(2.1)  p*    =   p 

f   "   i)   =    «'  (s)    -    C  (s) 

p*  -   p   =  ¥'  {£)   -    c'  is)    *   r»  (s)    =   0 

f   =   ^«  -   r»  (s) 

where 

p*   =    expected   sfct   pries    in    the   future, 

p   =   current   spct   price, 

f   =   futures    cric€  for   period   ccrrespcEdicg 
to   p*, 

«   =   physical    storage   costs, 

c   =   cci!V€iii€oc€   jisld, 

r   =   risk  premiiiBa, 

s   =   stocks, 

'  denotes  marginal- 
Tims,  given  the  typical  conditiCES  cf  no  anticipated  change 
in  prices,  there  is  a  ncriaal  tackiardat ion  in  the  narljet. 
The  spot  price  is  greater  thar;  the  futures  price  fcj  th€ 
amount  of  the  risk  premiujc.  flriitrage  and  ths  liillirgiicss 
of  short  hedgers  tc  accept  a  futures  price  that  dees  net 
reflect  the  risk  premiua  will  tend  to  push  the  Earket 
towards  thase  aguilibriuB  conditions  nsnkataraipanan,  1S65)  . 
If  the  expected  prica  is  l«ss  than  th€  current  spot 
price,  due  to  a  relatively  lew  level  cf  stocks  and  thus  a 
strong  ccnveniance  yield  effect,  abnormal  fcackwardation  of 
the  market  will  result  with   the  difference  in   the  futures 
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price  and  the  current  spot  price  being  mere  than  tli€  aaoont 
of  the  risk  premium,   fhese  ccnditicns  isjlj 
(2,2)     p  >  p* 

f  -  p  =  W'  (S)  -  C»  (£) 

p*  -  p  =  a  Ms)  -  c«{s)  +  rMs)  <  0 
c»  (s)  >  w»  Js)  4  rMs) 

f  =  p*  -  t*  (s) 

f   <  p   -   rMs)     (abrcriHal  tacl^sardatioii)  . 

If  the  futures  price  is  greater  than  the  current  sjct 
price  a  ccntaago  is  establishsd.  Sucfa  a  condition  iEjli^s  a 
low  or  zero  conveBieDca  ;?i€ld  since  stcclss  \«ill  be 
relatively  high.  la  eguilibriuiE,  the  maxiBJUHi  ajDOunt  tiat 
the  futures  price  will  exceed  the  current  sjct  price  is 
equal  to  mrjinal  {h^sical  storage  costs.  a  risk  pteBiui 
still  exists  and  is  paid  ex  forfeited  (depecdiBg  cu  the 
perspective  oca  wishes  to  take)  hy  tie  short  hedger.  Ihe 
futures  price  is  less  than  the  expected  s^ct  price  bj  the 
amount   of      the   risk   pieisium.  Ihe   SBall     ccnvejaience   jield 

effect  implies     that   the     current  spot      price   will      be   lc*er 
than        the     expected        price      bj        more        than     tie        Ecrnai 
backwardation.      These   relaticnshijs  are   revieied   belc« 
(2.3)      f   >   p    {ccntai3go) 

p*   >  f 

p*   >   p 

f  -   p  =   «'  <s)    -   cMs)  ^    wMs)       (since   the 

Gcnvsisience    yield   is   saall   or   2erc) 

p*-    p  =   «•  Js)    -  c«  (s)    +  r»  is)  :i:  s»  (s)    +  r»  (s) 

f   =    p*  ~   r' (3) 


25 

p  <  p*  ~  r' Is)   (cwrrent  price  is  ielcw 
expected  piics  by  ncre  that   the  leiiel 
cf  normal  backisaraation)  . 

The   high   level   oi   stocks  afccve   alsc   inflies   that   tlie 

marginal  risk  praaicm   «ill  tend  to  be  greater  than  for  the 

othsr  examples  (fenJ^ataranianan,  1S65)- 

Slight  variatioDS  oc  the  tiiecry  as  described  aiov€  are 

also  in  the  literature.   Often  the   impact  cf  stccks  is  rot 

emphasized.   I   review  cf  key  points  fellows.    Ihe  current 

spot  price  and  the  exgected  sfct  frice  fci  the  future  differ 

by  the  amount  of  carrying  costs.   The  futures  price  dees  cot 

reflect  the  risk  preasiuni  coffl£;oE€i!t  of  tctal  carrying  ccsts 

and  is  thus  downwardly  biased.   Short  hedgers  are  ailling  tc 

accept   a  futures  price  that   dees  net  reflect   the   risk 

preiniuffi   in   order  to   reduce   their   risk-     As   nsaturity 

approaches  the  basis  will   tend  to   sider  due   tc  inciea^ed 

futures  prices,   associated  «ith  a  decreased  risk  preiniuffi, 

resulting  in  a  profit  to  long  sfeculatcis. 

.§i5^§S  SJlll«o  r.Y 
Criticisms  of  the  theory  cf  cornial  backvardaticr  cf  the 
aarket  tendad  to  focus  on  the  validity  of  assuming  a  tiased 
futures  price  and  the  accuracy  cf  its  portrayal  cf  hedging 
interests,  others  question  the  realisro  of  assuuing 
variatlsii  that  represent  soioe  ccrsensus,  such  as  esjectsd 
spct  price  or  the  value  of  the  risk  preBiuni.  Ihe  impact  of 
long  hedgers  is  net  ccnsioered.   Ihus,  the  usefulness  cf  the 
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theorj  for  markets  cr  periods  when  long  hedging  is  iiEpcrtant 
is  guestionabls.  ftoxking  (1948,19JJ9)  and  ethers,  such  as 
Telser  (1958),  argae  that  future  jrices  do  cot  have  a 
negativa   bias. 

Working  {192*8,  19^9,  1S6C)  argues  that  hedgers  are 
motivated  by  mora  than  a  desire  to  reduce  risk  in  tfceir  use 
of  the  futures  market.  Hedging,  according  tc  ScrkiEg,  is 
also  a   Bianif 8 station      c£   tha   frotit   active.  Profit   cse    te 

realized  by  favorahls  tasis  iECvements.  Furthermore,  be  felt 
that  hedgers  are  Eora  apt  to  use  the  market  when  tiey 
believe  that  basis  ffovsaieBts  are  relativelj  easy  tc  predict 
and  shea  they  expect  to  receive  a  premiuffi  cr  make  a  profit. 
Workiay  argued  that  often  the  use  cf  the  futures  aarket  by 
hedgers  is  part  of  their  overall  Eerchandising  scheme,  with 
the  futures  contract  only  rsgresentirg  a  temjcrary 
substitute  for  a  JEeichandising  contract.  Trading  will  also 
occur  to  simplify  decisions  aiad  tc  cut  costs.  Ihe  theory  of 
norjaal  backwardation's  view  that  short  hedgers  would  tend  to 
suffer  a  loss  did  not  sit  well  lith  icrking  and  his  wider 
view   cf   hedging. 

Storage  theory  is  crecited  tc  ScrKicg  (19iJ8,  1SiJ5)  .  Ihe 
theory  is  also  often  called  carrying  cost  theory,  the  theory 
of  inverse  carrying  charges,  and  the  theory  cf  the  jiice  of 
storage.  The      theory      is      ucre      ccBpatible      than     earlier 

theories  with  Working's  expanded  view  of  hedging.  Inif basis 
is   placed      on   the      unity    between     the   cash      and    the      futures 
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market.  They  are  not  viewed  as  two  different  ajaxkets  tat 
one  market  for  the  sane  gcoS  across  time-  Ths  futures  price 
is  not  biased,  except  whea  liguiditj  prcfcleiss  cr  octalanced 
market  conditioos  exist-  arbitrage  works  egually  well  shsn 
the  futures  price  minus  the  currert  sfct  piicQ  is  less  than 
or  greater  thaa  storage  ccsts  (also  referred  to  as  carrying 
costs  or  the  price  cf  storage).  In  eguilibiiuin,  the  futures 
price  aiaus  the  spot  price  equals  carrying  costs  and  the 
futures  price  equals  the  expected  price.  Jerking  jaid  clcse 
attenticn  to  yide  fluctuations  in  the  spread  tetween  futures 
and  cash  prices  and  emphasized  that  this  spread  *as 
deterfflinsd  by  the  market.  Stock  Isirels  were  viewed  as  the 
key  in  determining  the  spread. 

Brennan  (1953)  follows  Korking  and  presents  Hcrking's 
basic  ideas  in  a  moie  general  framework.  Brernan  shews  that 
the  deterfflinants  of  the  futures  price  cr  the  basis  are  also 
at  work  in  markets  lith  no  futures  market.  Storage  occurs 
in  these  markets  with  an  expected  cr  anticipated  price  for 
the  future  in  mind,  as  suggested  ty  profit  naximization  (the 
expected  price  and  the  futures  jrice  are  analcgcus  since  the 
futures  price  is  not  biased) ,  Erennan  found  it  necessary  to 
postulate  a  risk  pressiuni.  Scrking  did  Eot  explicitly 
include  such  a  ccncapt  in  his  main  works.  H  lajor 
difference  of  opinicn  on  the  risk  preoiuffl  dees  not  appear  to 
exist  between  the  tao  authors.  aorking  was  attempting  tc 
upset  the  risk  preiiuia  ccnceft  as   it  was  used   preiiicus  tc 
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him.  Brennan's  use  c£  the  risk  prejaiuai  ccacspt  dc€s  rot 
iflipij  a  biased  futures  price  and  thus  it  is  not  at  odds  with 
the  uaiii  thrust  of  Soricing's  arguieuts.  Er^ocan's  vieipcint 
being  soie  general  and  SKplicit  has  the  advantage  ct  easily 
tracing  through  the  implicaticcs  cf  chacgss  in  aaiket 
conditions  such  as  daaand  and  supply  changes.  Ey  rsECving 
the  risk  premium  frcm  Brennan's  a-cdsl,  the  isplicaticns  are 
the    saiae   as  those    using    ScrJcing's  vieipcint. 

The   eguilihriufli  conditions   tor   stcrage    theory,      ailciing 
for   a   risk   preaiua,    using   the    notation   developed    in   tfce    last 
section   are 
(2,2})  p*   =    f 

p*  -   p   =    f  --    p   =   w*  (s)    ~   cMs)    +    r»  (s)  - 

That  is  the  futures  price  minus  the  spot  price  {the  tasis) 
equals  the  marginal  carrying  cost  (also  called  the  price  cf 
storage  or  storage  costs)  ,  which  has  the  coKpcnents  loargiEal 
physical  storage  costs,  marginal  ccnvenience  yield,  and 
aiarginal  risk  preiaimii.  The  aajor  difference  when  ccapared 
to  the  theory  of  normal  backwardation  is  that  the  futures 
price  does  reflect  the  risk  preraiuo  and  is  net  biased.  ISo 
preffliuffi  is  paid  to  speculators  (this  is  upsetting  tc  seise 
who  wonder  how  speculators  get  paid  (Ccctner,  1960)  tc  which 
the  reply  seams  to  be  that  they  have  different  attitudes 
towards  risk  and/or  are  tetter  forecasters  ci  future  prices 
or  at  least  think  that  they  are  better  forecasters).  The 
risk   presaium      plays  nc   part      in   causing   an     irverted    siarket. 
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Ttfhich  is  due  entire Ij  to  the  ccaveiiienice  yiel(3  at  low  stock 
levels,  Thus,  more  emfhasis  is  placed  on  the  comfeniencs 
yieia  than  in  earlier  theories,  waicb  alsc  used  the  risk 
preffliuffi  to  help  explain  invarted  aarket.  The  role  c±  stocks 
receives  much  more  emphasis  alsc.  Generally,  cue  can  eafect 
the  basis  to  approach  zero  as  ttatuiity  aff roaches;  each 
coiapcnent  of  total  carrying  ccsts  will  tend  to  have  less  of 
an  ifflfact  as  maturity  ajjroaches. 

Arbitrage  will  tend  to  result  in  storage  and  jrice 
adjustioents  until  the  eguilibriuiB  conditions  are  reached,  a 
more  thorough  discussion  cf  the  coapcnents  c±  storage  ccsts 
is  presented  nest,  followed  by  how  demand  and  supply  for 
storage  interact  in  allocating  goods  ever  ti^e.  finally, 
empirical  uses  of  storage  theory  are  discussed. 

Storage  Cost  Cofflponents 

Essential  points  regarding  the  concepts  that  coif rise 
total  storage  costs  are  revie'tied  belcw,  ether  points  are 
discussed  later  in  the  study. 

Physical  ^storage^  costs.  J\ll  costs  associated  with 
storage  and  not  addressed  iy  the  ether  cofflponents  are 
included  under  physical  storage  ccsts.  All  costs  that  have 
to  do  with  the  actual  storage  cferaticn  are  included,  such 
as  rent,  electricity,  fire  insurance,  and  sinilai  expenses. 
Usually  interest  ccsts  associated  with  the  investaent  are 
included,   though  they  may   l€   treated   as  a   separate 
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cciEpone.nt.  Similarly,  delivery  costs  associatca  with 
fulfilling  a  futures  ccffmiticeiit  are  includsd  or  treated 
separately.  In  modeling  the  FCCJ  tasis  delivery  cc£t£  are 
cf   miner  imfortanca   since  all  delivery   points   arc  in 

Florida - 

Ccjiyanience  yield.  Kaldor  (1939)  introduced  the 
convecienoa  yield  ccncept  to  help  explain  t.h€  occurrence  cf 
an  iavsrted  marl:et,  that  is  the  cash  price  heing  greater 
than  the  futures  price.  The  ccnce^t,  later  refinsd  by 
Scribing  {19ii9)  and  Brennan  (1958),  states  that  when 
inventories  are  sufficiently  lew,  holders  cf  stocks  gain  a 
yield  from  holding  rather  than  selling  these  stocks.  Ihis 
yield  provides  the  holder  of  stocks  a  rationale  for 
continaing  to  hold  stocks  rather  than  selling  them  cr,  the 
cash  market  when  the  cash  price  is  alove  the  futures  fries. 
If  inventories  should  fall  tec  lev,  the  hclder  cf  stocks  ttay 
■experience  inefficiencies  in  operation,  potential  less  cf 
customers  due  tc  insufficient  supplies,  and  the 
inconvenience  of  ccntiaucusly  replenishing  stocks. 
Generally,  these  possibilities  iaply  losses  in  future 
revenues  or  additional  future  costs  that  result  frci  having 
stocks  fall  belost  soice  threshold  level,  Elau  defires 
convenience  yield  as  "the  sas  cf  eistra  advantages  (ether 
than  appreciation  in  the  iBarket  value)  which  a  manufacturer 
may  derive  from  carrying  stocks  atcve  his  iinediste 
reguireiDsnts  himself   rather  than   holding   the   eguivalent 
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valaa  in   casii   ar^d   tujing   stocks   at  a   later  date" 
{1S^i4-y5,  p-5)  .     Ihe  ?ieia   froro  laoldiBg   stocks  dees   lict 

necessarily  arise  from  coBsideraticij  cf  stcrage  ccuceins 
alciie.  Storage  facilitias  and  ownership  axe  often 
intertwined  with  sellicg  and/cr  ^rccsssiig  cjeraticris, 
leading  tc  a  wider  jsrspectivs. 

Given  that  stoclcs  aze  so,f f icieiitly  ic«,  ccc'seniecce 
yield  serves  to  shift  the  supply  of  storage  tc  the  right. 
Convenieace  yield  ccnsideraticns  restilt  in  less  being 
offered  en  the  cash  larket  and  lora  being  held  in  storage 
than  would  occur  without  such  ccnsidsraticn,  Ihe  Icwex  the 
level  of  stocks  on  hand,  the  greater  the  convenience  yield 
and  the  greater  the  shift  in  the  sufply  of  storage. 

Bisk  _£ce§iug.  Holders  of  stocks  face  a  risk  associated 
with  unexpected  price  movements.  The  risk  fiemiuff  serues  to 
compensate  stock  hclders  for  bearing  tbis  risk  and  thus 
increase  the  motive  for  carrjiny  stccks  by  bidding  up  the 
expected  price  for  the  future.  Ihc  greater  the  level  cf 
stocks  held,  the  greater  the  level  of  risk  faced  and  thus 
the  greater  the  risk  preraiua  and  expected  future  prices. 
The  risk  premium  is  the  most  controversial  of  the  ccapcnsrts 
included  under  carrying  costs-  SKpirical  findiags  are 
mixed;  evidently  scae  ccmmodities  have  a  risk  pretiua  and 
others  do  not  {Brennan,  1958;  acrkiug, H49) .  If  a  risk 
preaiuic  is  not  included,  then  difficulties  are  encountered 
in  attempting   to  explain  a  futures   price  that  is  greater 
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than  the  spot  price  hy  aore  than  piijsical  storage  ccsts.  Ih€ 
major  difference  b€t¥een  storage  thecrj  asd  the  thecrj  of 
noraal  backwardatioi)  is  that  the  theory  of  ncraal 
backwardation  doss  net  include  the  risk  frenicffi  ia  the 
futures  price,  while  storage  theory  doss.  Futures  prices 
tend  to  be  downwardly  biased  acccrding  tc  the  thscri  cf 
normal  .back^ardatioD,  while  they  are  untiassd  according  tc 
storage   theory. 

M a .r ke t _ li q uid i t :^ .  In  that  eguilifcriuffi  is  not  always  the 
case,  market  liguidity  variables  ox  si«ilar  variables 
ffleasuring  tits  extent  cf  trading  are  cfter  included  in 
empirical  studies.  lie  rationale  is  that  if  trading  is  lew, 
tlien  the  current  futures  price  siay  net  be  lepresentati-se  cf 
expected   future  conditicns. 

Determining  Price   Spreads  and   Stcrage 

Physical  storage  costs,  convenience  yield,  and  risk 
preiaiuffl  determine  the  implied  cost  for  each  firfii  for 
carrying    a     particular   level      of    stocks,  Ihe   relaticnshij 

between  these  costs  and  stocks  is  the  firm's  net  marginal 
storage  cost  function.  Profit  isaxiiizaticn  given  pure 
coffipetiticn  insures  that  the  marginal  storage  costs  per  unit 
of  time  associated  nith  a  particular  level  cf  stocks  is 
equal  to  the  expected  price  change.  (Generally,  iipsrtcct 
markets  for  a  good  over  tirae  are  net  possible  since  it  is 
not      possible        to      segregate        time      periods.  If      jrice 
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differences  over  tiiie  dc  not  xsflect  marginal  ccsts,  thren 
inceativs  exists  fox  individuals  tc  purcbase  the  gccd  wten 
it  is  priced  relatively  lew  and  resell  it  when  it  is  priced 
high.)  Convenience  jield  considsraticcs  alio*  for  stocks  to 
be  carried  given  an  expected  price  decrease.  Tbe  industry's 
supply  of  storage  curve  is  the  hcrizcntal  suimaticn  cf  each 
firfflVs  net  marginal  cost  function.  R  typical  industry's 
supply  of  storage  curve,  suggested  fcy  BreEcaa  (1956),  and 
its     GGaifcnants     are     portrayed   in     Figure      2.1.  Karginal 

storage  cost  (m')  is  the  suic  cf  the  cottpcnents  cf  stctage 
and  is   defined 

(2-5)  a»  {s)  =  w'(s)  -  c«  (s)  +  r' (s) 
Working  addrsssed  a  similar  curve  tut  did  not  exjlicitly 
note  marginal  risk  frsiaiuB,  Jsote  that  marginal  convsniencs 
yield  is  subtracted  since  igccring  the  yield  in  determining 
stocks  carried  is  analogous  to  forgoing  a  return  Iscae 
conceptualize  this  yield  as  a  cost  —  a  yield  can  be  viewed 
as  a  negative  cost).  Plotted  is  -c ' ;  the  lower  the  level  of 
stocks^  the  more  current  prices  will  tend  tc  lise  relative 
to  future  prices  in  order  tc  coDipensate  holders  ci  stocks 
for  allowing  inventories  to  decrease.  SJarginal  physical 
storage  ccsts  (a*)  are  assumed  constant,  until  after  seme 
point      thej      begin      tc     rise.  Tais      joint      is      after      the 

industry's  usual  warehouse  capacity  is  alnjost  exhausted. 
Similarly,  marginal  risk  premiui  {r*)  may  accelerate  guickly 
after   some  point.        This   point   occurs   cnce    additicnal    stocks 
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Figure   2.1.      The    supply    of    storage   cur  ire   and  its   componsnts 
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h€ld  CGul3  result  in  s^arious  daiEaga  to  a  firiii*s  credit  and 
financial  conditicE  if  an  unexpected  price  chaage  should 
occur.  It  is  possitle  that  raargioal  risk  freiniuB  vsill  be 
constant  o^er  soiaa  range  of  stocks.  Tie  levsl  of  stocks 
associated  with  the  acceleration  of  w'  and  r'  will  be  rarelj 
held  iu  tccst  industrias  and  might  net  occur  in  practice. 

It  is  important  to  note  that  Figure  2.1  re f resents  scnie 
particular  point  io  tine.  As  maturity  approaches,  ths 
impact  of  each  of  the  ccfflpcnents  of  tctal  carrjing  costs 
will  decrease  ¥h9.n  the  same  stock  levels  are  compared,  flt 
maturity  the  eguilitriua  conditiCE  is  for  the  basis  to  equal 
transportation  costs  assuming  identical  rjoalities. 

To  aid  in  understanding  th€  level  cf  stccks  carried  and 
differences  in  prices  o-ver  ties,  Erennan  (1S58)  discusses 
the  demand  for  stocks  in  a  two  period  icdei.  Ifae  pries 
during  any  period  is  a  function  of  the  guantity  demanded. 
This  ^^uantity  can  come  from  the  amcunt  produced  in  that 
period  or  from  invertories.  Th-s  following  relationships  are 
suggested  where  O  implies  a  sufcscript 

(2.6)  P{t3  -  f  It}  (  CJt}  )  ,  a(  f  It]  )  /  5{  C{t}  )  <  0, 

C£t}  -  S{t--13  ♦  X{t}  -  3  It} 

P£t}    =    f  {t}  (    Slt-I}     4    X{t}    -    S{t}) 


where 


P£t}    -    price   in   period   t, 

C{t}    =   ccnsusaption   in   t, 

S£t~1}    =   stocks   at   the   end   cf   period   t-1, 

X£t}    =   production   during   t. 
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S[t}    =   stocks  carried   out    at  t- 

If,  for  sifflplicitj,  cna  assuaias  that  ctsrrent  and  future 
production  levels  acd  stocks  are  KncHE,  theia  it  is  fcssitle 
to      isolate   the      iu^ortance    of      carrjcver    (      S{t-1}    ).  If 

carryover  is  increased,  current  prices  laust  decrease  and 
less  will  be  consumed,  gore  will  b«  availatls  for  sale  ii3 
the  future.  AssuaiiBg  future  stcck  and  prcducticn  levels  are 
fixed,  prices  in  the  futura  aust  decrease  relative  tc  the 
case   sliea  carryover   is   net   increased. 

Ibe  damand  fox  stciaga  from  period  t  tc  t4l  is 
represented  by   Brennan    (1958)    as 

(2.7)  Pit+1}    -    Pit]    =   f{t+1}(    C{t+1]    )    -    f{t}(    Cft}     ) 

=    f{t+13(    S  It]     +    Xlt  +  lj    -    S{t+1J    )    - 
fit}  (    S[t-1}     +    Xlt}    -    S{t}     ). 
Differentiation      i»itli      respect      tc   S  {t}      reveals      the      price 
spread   is   a     positive   fuuctior?   cf  S{t}.  If   Sjt-1},      XJt}, 

X{t+1},  and  SJtM}  are  considered  fixed  or  excgencusly 
determined,  thea  the  price  spread  is  a  positive  fuactioo  of 
Sjt}. 

Ihe  eguilibriuB!  guantity  of  stocks  held  can  fce  found  by 
setting  marginal  stcrage  costs  e^uai  tc  the  espected  price 
in  the   future    minus   the   ciirrent   price. 

(2.8)  w|t3  '   =    E   P{t+1}    -   P{t3 
where 

E  P{t  +  1}        =    expected    price   in   t+1. 
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SJaiftiag  the  deaand  for  storage  curve  to  the  right,  by 
changing  an  exoganotis  value,  iiill  iucrease  the  pries  spread. 
Shiftiag  it  to  the  left  decreases  the  sfxead, 

Breanan*s  assuiajtioBS  do  not  appear  too  restrictive  to 
prevent  some  gsnaral  statements  froE  teiag  isade.  Tiie  aECijOt 
of  stocks  carried  ever  will  not  only  aff-ect  presect  jf rices 
but  also  future  prices.  Thus,  stocic  bclders  "will  influecce 
prices  over  tiiae  by  the  level  of  stocks  tfcey  carry.  Erclit 
fflaxiraizatioa  over  tiise  iaplies  tiat  carryover  is  sensitive 
to  or  determined  by  anticipated  future  ccnditions-  future 
events,  for  ezaispls,  ar  anticipated  siift  ic  deiiiard  cr 
production,  will  icfluenca  anticipated  future  prices,  the 
current  pries,  the  spread,  and  stccks  carried. 

JiSiiriical_Us8S 

Given  that  the  supply  cf  storage  curve  has  lefflaicsd 
constant  over  time,  it  is  fcssible  to  cse  regression 
analysis  to  measure  the  inipact  cf  stocks  and  ctt-er 
explanatory  variables.  Such  an  ajjrcach  assuaies  that 
differences  in  the  basis  ever  time  are  due  to  changes  in  tie 
deraand  for  storage  and  that  the  ctserved  basis  is  in 
eguilibriuffl.  Harket  liguidity  variatles  are  often  included 
to  account  for  departures  froff;  eguililriua. 

Brennan  (1953)  regresses  a  fuacticn  of  stocks  agairst 
the  basis  residual  to  measure  tcth  the  iEfact  of  ccnveEieriCe 
yield  and  risk  preisiura  en  the  basis,  Ihe  tasis  residual  is 
the  basis  minus   physical  storage  ccst  and   iffplied  interest 
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expenses,  Definiticns        sissilai      to     the        fcllowicg      are 

typically   used 

(2.9)       BCt}       =  F|t}       -    E{t} 

EECt}       =  B{t}       ~    R{t} 

!5{t}      =  PS{t}      +    (P{t})(  exp  (rt)   -    1    ) 

where 

B  (t)   =  fcasiE  in  t, 

F  {f}   =  futures  price, 

P  {t}   =  cash  fries, 

BE  {t}   =  basis  residual, 

M  {t}   =  tctal  storage  ana  interest  costs, 

PS  {t}   =  physical  storage  costs, 

r  =  market  interest  rate, 

t  =  length  of  tiae  until  the  futures 
ccntiact  Batcies. 

The  futures  price  us€d  nay  be  the  price   for  a  specific 

contract,   such  as   the  July  ccr^tiact,   ci  the   price  cf  the 

contract  that  is   a  fixed  time  away  frooi   maturity,   such  as 

two  months  from  maturity.    Physical  storage  aud  interest 

costs  are  usually   subtracted  frois  the  lasis  since  they  ar€ 

observable.    Such  a  practice   is  analcgcas  tc  restricting 

their   ccefficisats  tc   e^ual  oae   as   suggested  ty   theory. 

Other  variables,  such  as  conveniecce  jield  acd  risk  fieiii-ai, 

are  not  cbservable.    Implications  as  to  their  ffiagnitude  and 

significance   can    be   gained   by    regressing   their 

operationalizatiofis  against  the  tasis  residual.    (Kcte  that 

the  estiisated  oodel  may  he  referred  tc  as   a  tasis  model  cr  a 


39 
basis  residual  aodel,)    iard  and  Das£€  {1977),   revieied  in 
ths   next  chapter,    add  additional   coDsidsrations  tc   tlis 
empirical  procedure. 

Slight  changes  in  the  aodel  can  be  Eade  if  cue  is 
dealing  with  a  cash  price  and  a  futures  price  that  address 
diifsrent  foras  of  the  x-^^duct  lor  exaffifle,  one  light  fcc 
concerned  with  the  cash  price  for  fresh  crauges  acd  the 
futures  price  of  crange  concentrate  as  8ard-Dass€  were. 
Here  the  basis  would  te  defined  as 

(2.10)  S{t}   =  Bit}      -    i    CEit}   +  ICCt}   ) 

where 

CP{t}      =   cash   price   of   the   untransforffied 
product, 

TC {t}      =    transformation   ccsts- 

By  transf orifiing   the   product      presently,      interest    reveniie   is 

foregone,   adding   to   the   interest    expense 

(2.11)  M£t}    =   ?S}t}      4    (   c?{t}    +   ICit}   )(  exp(rt)    -1   )- 
The   basis   residual    *ould   be   egual  to   E  {t}   -    B  {t}  ,      using   the 
above   definitions. 

Given  these  basis  theories  and  resulting  lacdels,  the 
empirical  raodels  ultimately  becoiae  a  relationship  tetween 
the  basis  and  stock  variallss,  iccludicg  prcxy  laeasKres  for 
sonie  stock  conditiOES.  ffost  markets  are  dynamic  and  it  is 
likely  that  the  basis  relaticcshij  changes  ever  time  due,  in 
particular,  to  structural  changes,  fience,  in  addition  to 
having  a  theoretical  framework  fcr  dealing  with  the  pxcfciesi, 
it   is   essential   to    have   the   economatric   methods   available    tc 
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deal    iiith  the    dynafflic   modeling   prcblets   that   are   lost    likely 

effibaddsd  ia  the  basis  iiiodels.  These  sietliods  are  reviews d  in 
til 8   following   secticn. 

l.§i§:S:§i:3.E   laii,i££§   i-E  lSa£.§,.§s.iS.ii  .Anal2,§,i£ 
Classical    ordinary      least    sguares   analysis      assuses    t!:at 
ths        true     populatiGB        faracieters      dc        net      change        fioiB 
observation  to   observatioo,  Cttsn  it  is   more      accurate   to 

allow  parameters  to  chai^ge  or  vary  fica  ctsematicr  period 
to   observation   period. 

Cause s_ o f   Parameter   Changes 

Evidance      of      structural     changes,  net     having     clear 

guidelines  as  to  the  models  sp-acificaticn,  and  dealing  lith 
aggregated  data  all  foint  toward  the  tcssifcility  that  the 
constant  paraniatsr  assuffipticn  of  classical  ordinary  least 
squares   may  not    be    appropriate, 

A  structural  change  by  definition  iasplies  a  change  in 
the  iiapact  of  the  explanatory  variables.  If  it  is  pcssitle 
to  idsiitify  tha  time  of  the  change,  then  it  is  often 
possible  to  base  estimates  only  cr  data  generated  after  this 
point.  Howsver,  often  not  enough  data  are  available  or 
multiple  changes  have  occurred  over  time.  It  is  also 
possibla  that  tha  response  to  the  structural  change  is  rot 
fully  realisied  at  the  point  of  the  chacge,  but  rather  the 
response  evolves  gradually,  iir-plying  a  continuous  as  cjpcsed 
to   a   discrsta   change    in    parameters. 
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The  assumptions  emplcjed  by  certain  eccncsic  models  say 
imply  a  structure  that  is  ccctinuouElj  changing  fcr  th€ir 
statistical  counter  farts-  For  €.xaiBjl€,  if  a  vatiable  or 
group  of  variables  is  assumed  coDStaBt  or  placed  under  the 
ceteris  paribus  condition  in  reality  change,  then  structural 
changes  iu  tha  basic  model  may  te  implied.  Ihs  Bcdeler  itay 
be  able  to  expand  tie  scopa  of  the  model  to  iacorpcrat€  ths 
causes  of  these  changss  into  the  mcdel-  Ico  cftec  the 
result  is  a  large,  cuitarscHie  model.  Cften  it  is  not 
possible  or  desiratle  tc  expaad  the  icdel  to  allcw  for 
changing  conditions. 

Misspecif icatiors  can  arise  froE  ijaricus  sources  scch  as 
inappropriate  functional  forias,  offlissicis  of  explajaatcry 
variables,  and  the  use  ct  proxy  varialles,  Aggregaticis  can 
imfly  parameter  variation  over  time  if  the  nicrc  varialles 
change.  Changes  in  the  micrc  varialles  iijly  a  change  in 
the  process  generating  the  macro  variables.  (1«ard  and 
Meyers,  1979) 

Hgdels_  that  _4llg'j  _£cr..garaaeter  ,  Changes 

Many  econoaietric  asodels  have  been  forioulated  that  alloii 
for  parameters  to  change.  Switching  regression  mcdels  allot 
coefficients  to  be  constant  for  a  subset  of  otservations  lut 
to  differ  across  sutsets.  Included  aBcrg  these  mcdels  are 
duffisiy  variable  models,  seasonality  models,  and  piecewise 
regression  models  (Judge,  et  al;  19£0)  .  This  study  is  mere 
concerned  with  niodals  that  alios  for  a  parameter  tc  change 
from  observation  to  otservation. 
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Most  other  irariaile  jaraffietei  acdels  cac  fce  classifiad 
as  either  statiorary  stociiastic  jarametei:  tBOdels  cr 
aonstaticnary  stochastic  paraiaetsr  iacdels  (Judge,  €t  al; 
1930).  Stationary  stochastic  faraueter  Hodels,  such  a£  the 
Hildreth-Houck  randca  coefficient  model,  assuae  that  ths 
process  generating  the  parameters  is  statiorary-  Paiaff.€t€r£ 
dc  net  vary  systeffiatically  acrcss  chsex'vaticns  hut  -sarj 
randoffily  with  a  constant  asean  and  variance.  No  ccnstiaiEts 
are  placed  on  th€  means  and  variance  c±  nonstationarj 
stochastic  parameter  Eodsls,  allowing  for  systematic  changes 
in  parameters  over  ciiservaticns  {cae  chservatioc' £  jaiaieter 
values  influence  the  next  observation's  paraiaetex  values). 
Typically,  they  are  used  in  tine  3€rie£  analysis,  «hils 
stationary  stochastic  paraaetar  models  are  used  in  cress- 
sectional  analysis  tc  account  for  differences  in  fflicro 
units.  Son-stationary  parameter  sodels  are  acre  relevant  tc 
the  concerns  of  this  studj  (Judge,  et  al;  1580). 

Time  varying  paranseter  models  are  the  least  restrictive 
of  the  systematically  varying  paraieter  aodels-  In  many 
aspects,  tha  Kalmao  filter  models  are  the  nost  gereral  of 
this  group.  However,  specification  cf  Kalfflan  filter  aodels 
is  often  too  difficult  for  eccncmic  prcfcleias  (J edge,  et  al; 
1S80) .  Ihe  Cooley-Prescott  model  is  the  least  restrictive 
with  regard  to  the  nature  of  the  change  traceable  assuiEing 
the  permanent  cofflporsnt  fellows  a  movirig  average  process  and 
allows   for    systeoiatic  and/or    nor-systeniatic   paranseter 
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variatioiis;  parameters  dc  not  ccnverge  to  any  ro^au  value. 
The  Cooley-PESscott  fflcdel  is  used  for  estimation  In  this 
study.  Estimates  usiny  Kalmac  filters  T*eie  alsc  aade  tut 
the  results  laade  little  sense.  Ividsntly  aicre  knoslsdgs  of 
the  structure  and  interrelaticnsliips  aBong  parameters  is 
needed    tor  serious   estimation   using   Kalman    filters. 

The   Cooley-Prescott   Scdel 

Cocley  and   Prescott    (197  6)    address   a   tiace  series    mcdel. 
(2.12)  I{t}    =      X{t}Blt} 

where  X  {t}  is  a  1  x  (K  +  1)  vector  of  exjlanatcrj  variables 
for  period  t,  B  {tj  is  a  {F  +  1)  x  1  vector  of  paraiaeters  for 
period  t,  and  I  {t]  is  a  scaler  represeBtisg  the  value  cf  the 
dependent      variable      in      period      t.  Eoth      transitory      and 

permanent  errors  affect  the  parameters  cf  the  niodel. 
PermaEent  errors  are  generated  in  a  sjsteaatic  pattern. 
These  sources  of  variation  on  the  B  parameter  vectcr  are 
modeled   as 

(2.13)  B  [t]      =      E*Jt3    +      0  it] 

(2.14)  B*lt}    =      B*it-1}      +   V  It] 

where  B*  {t}  is  the  permanent  component,  E £t}  is  the 
parameter  indexing  the  permanent  and  traEsitcrj  ccopocents, 
^  {t}  measures  transitcrj  error  and  "V{t}  errors  associated 
with  pernaneut  change-  It  is  assumed  that  D Jt}  and  ¥{t}  are 
identically  and  independently  distrituted  rorinal  variate 
variables,  with  zerc  lean  vectors-  It  is  possiile  tc  liiit 
changes    in  paraoeters      tc  particular    Tiariables,      that      is    tc 


remove  the  permanent  ccmpcnent  fci  paiticuiar  variatles-   If 
only  th€  intercept   is  allc^^ed   tc   varj,   the  classical 
ordinary  least  sguares  sodel  is  iaplied,   with  the  intercept 
varying  to  account  tor  errors, 
Ihs  covariance  stiucttire  is 

{2.15)     Cov  (TJ{t})   =  n  -  §*  )<f^E}u},  and 

(2.16)  Cov    {?{t3)      =  9*«r*'liv} 

where  EJu]  and  E  Iv}  are  jpcxBialized  matrices  which  are 
assuffied  Known  up  to  a  scale  factor.  the  relative  magcitude 
of  permanent  and  transitory  change  is  reflected  in  e*,  the 
index  cf  permanent  parameter  adjustaeiit;  1  -  €*  measures  the 
degree  o±  transitory  changes.  If  ©*  is  large,  clcse  tc  cce, 
most  o±  the  change  in  parameters  frcm  ere  period  tc  the  next 
will  be  reflected  in  sonseguent  periods'  paranieters-  Ihus, 
€*  can  be  interpreted  as  a  measure  cf  the  sjeed  of  farateter 
adjustment  to  structural  changes.  If  e*  equals  zero,  then 
the  randoas  coefficient  ascdel  is  iniplied  and  errors  in  cne 
period  will  not  influence  parameters  in  sufcseguent  periods- 
Judge,  at  al;  {198C)  review  the  rational  behind  the  Cccley- 
Prescott  estiiaaticn  procedure - 

Generally,  the  ccBpcsitions  of  IJu}  and  I{v}  are  cot 
knc'*)r!.  Typically,  they  are  assumed  egual  and  based  en  the 
variance,  co-variance  matrix  cbtained  by  estiffiating  the 
relationship  using  ordinary  least  sguaies.  By  setting  the 
off-diagcDal  elements  equal  to  zero,  paraioeter  changes  for 
each        independent  variable        are        assumed  tc        cccur 
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independ-entlj.  Several  studisE  repcrt  tis  results  tc  te 
robust  with  respect  to  changes  in  E{x3}  aiid  E}v}  {Cccle^j  and 
Prescott,    1973;    Hsiao,    1975;    «ard  and    R€y«rs,    1579). 

The  model  has  aaoy  useful  ajf licaticns-  It  can  te  usad 
to  delineate  structural  shifts.  Ej  exaainiiig  the  variation 
of  a  particular  paraaeter  over  time  it  is  often  possitle  tc 
respecify  the  vaiiafcle  definiticn  in  a  manner  njcre 
representative  of  the  phenomenon  that  it  addresses.  It  is 
freguently  used  in  forecasting,  tasing  forecasts  cc  the  mere 
recent      parameter      estimates.  ErobIe.D»s        such      as     serial 

correlation,  laulticGllinearity,  and  hetercsJ^edasticity  are 
often  lejBoved  by  estireating  the  raodel  using  time-varying 
parameters    {ifard   and   Beyers,    1S7S). 

Ihe  Cooley-prescctt  time  varying  paraiueter  procedure  is 
used  in  this  study  to  investigate  the  pcssitility  of  changes 
in  the  impact  of  tlie  detarminants  of  the  JCGJ  tasis  ever 
time.  The  Ward-Dasse  Bcdel  reviewed  in  the  next  chapter 
encofflpasses  the  relevant  theoretical  and  eipiricai 
dimensions  of  ?COJ  tasis  aoveaients.  In  this  studj  the  Ward- 
Oasse  iiaodel  is  estiiaatad  over  a  longer  data  period  using 
ordinary  least  s<|uares  and  aodified  slightly  to  allci  for 
estifflatioB   using   time    varying   parameter  procedures. 


CHAPIIB  III 
BSVIiW  OF  IHE  «AHD-DAS£E  MCDEL 


The  Ward-Das36  laodsl  of  the  fCCJ  tasis  foi  th€  July 
contract  delineates  weekly  detexaicatss  cf  fcasis  patterns 
for  the  period  begiming  December  1561  and  ending  July  1974. 
Iheir  aodel  is  the  priaary  motivaticE  behind  th€  eifirical 
models  investigated  in  this  study-  It  is  chcsec  for 
extaasicn  and  reforialatica  later  in  this  study  b€caus€  it 
clearly  identifies  the  primary  deteiBiuateE  of  JFCCJ  basis 
patterns. 

Contributicas , c£  the  8ard7passe  gcdel 
Iba  Sard-Dasse  model  is  not  cnly  noteworthy  for  the 
understanding  it  provides  of  the  FCCJ  futures  ccarket  tut 
also  for  the  ifflx:3licaticn3  that  its  crisntation  has  for 
studyiny  futures  markets  in  general.  It  is  instructive  ic 
its  eniphasis  on  the  significance  cf  anticipatcry  and 
industry  specific  phenomena  that  may  influence  tasis 
patterns-  Previous  to  their  study,  enpirical  Ecdels  of 
basis  patterns  were  based  only  on  the  fundarosEtal 
relationships  encompassed  by  traditiccal  storage  thecxy. 
Failure  to  account  for  all   phenomena  that   influence  basis 
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patterns  can  lead  tc  a  aistorticn  of  eiafirical  results  since 
sach  a  failure  is,  if  significant,  a  foria  of  specification 
error.  Their  aiodei  is  alsc  seitiDal  in  its  alloKiEg  for 
consideration  of  the  basis  of  a  particular  contract  ires  the 
time  the  contract  is  opened  until  the  ffatoiaticn  date  in 
defining  dependent  variable.  Bost,  if  net  all,  previously 
reported  studies  had  eaplcyed  as  the  dependent  variafcle  the 
basis  from  a  contract  that  was  a  particular  fixad  tiEs  iioi 
maturity  (such  as  the  nearby  futures).  Fci  esanple,  in  a 
t«c  flicnth  froia  maturity  Ecdel,  the  fcasis  from  the  ccctract 
terainating  in  April  would  fce  erojlcyed  during  the  fefcrcarj 
ohservaticn  period,  while  the  June  lasis  sculd  te  eaplojed 
in  l\pril«  Defining  the  dspenfieiit  variafcle  in  this  Banner 
does  net  allow  for  the  dynasnic  consideration  cf  tfce  fcasis 
pattern  of  a  particular  futures  contract  acrcss  its  active 
period.  Such  dynamic  ccnsideration  using  fixed  time  from 
maturity  models  would  necessitate  the  estiaaticn  cf  several 
models,  each  representing  a  different  time  froi  itatuiity. 
In  this  study  both  the  fixed,  cr  constant,  ccrtract  ajftcach 
and  the  fixed,  or  constant,  period  froE  giaturity  approach 
are  used. 

To  alloM  for  dynaiic  consideraticn  cf  a  specific 
contract  Hard-Dasse  select  the  July  contract  basis  residual 
(defined  as  the  July  tasis  minus  physical  stcrage  ccsts  and 
implied  interest  expenses)  as  the  dependent  varialls  and 
define   explanatory    variables   so   that   their    valce   or 
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fflagnitude  is  influecced  by  the  corrant  time  of  yaar,  tlius 
allOMing  for  thair  iicfact  on  the  basis  residual  tc  he 
dependeat  on  the  tinse  cf  the  jear.  (Ihcygh  the  fcasis 
residual  is  the  defandent  variahle,  such  acdels  are  often 
called  iasis  models,)  In  othei  soids,  certain  exjlanatcrj 
variables  whose  impact  on  the  basis  sill  vaij  during  certain 
periods  of  the  year  ate  defiDsd  so  that  their  magnitude  is 
dependent  on  the  time  cf  tha  jsar.  Ihis  dependence  is 
achieved  by  waighting  the  reaainder  of  the  vaiiatle 
specifications  by  a  function  that  is  iased  on  tins  ct  the 
year. 

Ba si s  _ Ea t terns 

Before  reviewirg  the  aodel  specificaticc  it  is  useful 
to  review  basis  patterns  for  FCCv3  so  that  an  understanding 
can  be  reachad  as  tc  what  the  todel  attesjts  tc  exjlain- 
Figure  3.  1  shows  mean  basis  residual  values  for  the  July 
FCCJ  futures  contract  ever  the  year  (usirg  a  Eecesler  1S67 
tc  July  1974  period) ,  Monthly  basis  residual  values  are 
presented  in  Chapter  IV. 

fln  attempt  to  portray  a  typical  tasis  pattern  fcr  the 
July  ccntract  is  presented  in  the  upper  portion  of  figure 
3.2.  The  plotting  of  this  giaph  is  sonsvihat  aititraij, 
though  the  general  shape  is  representative  cf  the  pattern 
throughout  the  data  period.  The  lower  ;Ecrticn  cf  the  figure 
includes  a  review  cf  kej  periods  during  the  season-  By 
simultaneous  consideraticn  of   the  graphs  it  is   pcesifcle  tc 
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Figure  3.1-   aean  July  FCOJ  tasis  residual  values 
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Figare  3.2.   Typical   FCCJ   basis   residual   for   the   July 
contract  and  ice-y  periods  during  the  year 
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reviea  how  basis  patterns  corresfond  to  iuiportaDt  industry 
eirents. 

The;  upper  graph  extends  frcm  Deceaiber  thrcugh  Kia-Oclj 
corresponding  to  the  pexicd  covered  .bj  the  iard-Dasss  lEoael. 
The  basis  is  largest  during  the  joteutial  freeze  feiicd  of 
Deceabsr  through  ffdd-Fetruar j.  It  dsclines  thicughcut 
winter  and  continues  to  decline  after  Bia-Fefcruary  tut  at  a 
slower  rate.  This  general  sha^e  is  due  to  several  factcis. 
The  wider  basis  frca  EeceiEber  through  winter  reflects 
potential  crop  loss  due  to  freeze  and  the  corresponding 
freeze  bias-  As  sinter  progresses  tbe  frcfaafcilitj  cf  having 
a  fraeze  during  the  current  season  decreases  due  tc  the 
passage  of  tiae,  hence  tfce  tasis  caricws.  Tbe  passing  cf 
the  freeze  period  marks  the  alleviation  cf  mcst  uncertainty 
regarding  the  season's  final  crop  size.  Trices  for  the 
remaining  portion  cf  the  season  are  relatively  easy  tc 
predict  once  the  freeze  pericd  has  passed.  Erice  adjust- 
ments  following  a  freeze  ara  generally  tbs  largest.  Erice 
adgastiiients  after  the  freeze  pericd  has  passed  tend  tc  be 
relatively  minor.  The  basis  usually  continues  to  decrease 
because  risk  and  similar  costs  decrease  as  ccntxact  maturity 
approaches  in  July.  If  stocks  are  low,  convenience  yield 
considerations  may  result  in  a  nidening  of  the  fasis 
residual  after  sinter. 

Ward-Dasse  selected   the  July  contract  rather   than  sciiBe 
other  FCGJ  futures  contract  because  it  extends  over  tise  main 
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harvast  period,  which  run£  frcm  Dgcerster  to  Julj,  and  ;jet  it 
terminates  far  enough  from  th€  fceginBirg  of  the  cext  season 
(December)  not  to  be  greatly  infl«anc€d  bj  price  adjustitsEts 
associated  with  the  next  seasca's  crcf.  Ihcugh  the  season 
begxDs  CD  the  first  of  Eeoeffiber,  th€  first  official  D,S. 
Department  of  Agriculture  crcp  estimate  is  released  in 
October  which  for  the  data  period  considered  ty  Ward-Iasse 
was  also  the  opening  month  of  the  July  ccttract  (currently 
contacts  are  active  for  more  than  a  jear).  IDE  price 
adjustments  in  the  Septeffiter-ScveBber  pericd  are  cchecb  and 
often  reflect  expectations  as  to  the  nest  season's  crop-  By 
beginning  the  model  in  December  the  ircblei  cf  dealing  «ith 
interssasonal  price  adjustments  is  avoided.  Also,  lor  auch 
of  the  data  period  considered  ly  Sard-Dasse  little  trading 
on  the  July  contract  occurred  prior  tq  recenter  which 
implies  that  liciuidity  probleffs  protatlj  existed,  jiaking 
laeasurement  difficult.  In  this  study  constant  period  frco 
maturity  models  are  estimated  usicg  data  thrcoghcut  the  year 
in  order  to  investigate  possible  seasonal  basis  patterns  rot 
included  in  the  December  through  July  pericd  considered  by 
the  Kaid-Dasse  aodel- 

The  Model  Estimatgd 
at  this  point  a  review  of  how  the  Sard-Dasss  icdel  was 
specified  shall  be  presented.  after  the  results  are 
reported,  an  explanation  is  given  as  to  hc«  the  variatles 
that  comprise  the  model  interact  to  yield  the  general  shape 
of  the  basis  pattern  shown  in  figure  5-2, 
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S.9^,§i_  .?£§  ci  f  i  G  a  ti  0  n 

Ih©  July  contract  tasis  residual  is  th€  d€p€i!d€iit 
variable.  it  is  Defined  as  tie  current,  Julj  ccotract 
futures  price,  minus  the  current  cash  price  minus  fiajsical 
storage  costs  (including  interest)  recessari'  to  carrj  cue 
unit  until  the  futures  contract  teriEination  date.  Siisce 
Hard-Dass€  use  the  cash  price  cf  fresh  fruit,  the  ccst  cf 
transtcrning  fruit  to  FCOJ  is  also  included  in  their 
definition   which   follcMs: 

(3,1)     EJt}    =    BPJtj    -     (    CP{t}        ♦    TC{t3    ) 
Where 

B  {t}    =    lasis. 


t  =  weeks  froa  laaturitj  (declines  during 
season,  starts  at  afcout  32,  zero  at 
Baturitj)  , 

PP  {t}    =   futures   price      of   lulk   FCCJ   for      lericd   t 
to   mature   in   period   t+k, 

CP  {t}    =    raw        fruit      price        as      delivered        intc 
processors, 

TC  {t}    =    cost   cf   transfcrffiiog   raw      fruit   into   tclk 
FCCJ, 


(3.2)    M{t}      =  C[ti      +    {   exp{rt)    -    1   )  (   CP{t3      +    IC{t3    ) 

where 

ii{t}    =   total   physical    stcrage   and    interest  ccsts, 

t     =    weeks      from        maturity      {declines        during 

season) , 

C{t}  =  physical  storage  costs  for  t  periods, 
r  =    weekly  interest  rate. 
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ax[:(it)  -  1  =  an  adjustment  for  calculating  interest  on 

the  initial  cash  outlaj, 

(CPft}  and  TC  {t}  )  are  defined  aiiove. 

(3.3)  BH[t3  =  B{t}  -  M{t} 
where 

BE{t}  =  fcasis  rasidual, 

othar  variatles  are  dsfiiied  abcve. 
In  the  abovs  definitions  and  tiirougiaout  this  study  except 
where  noted  otherwise  the  (i)  subsciifts  have  been  caitted 
froa  the  variable  nctaticns.  ihe  sufcscript  (i)  would  refer 
to  the  particular  year  in  the  data  period  that  is  addressed 
with  (i)  bejiniiing  at  ODe  and  increasing  over  time,  Ihe 
sufcscript  t  is  the  weeks  remaining  in  the  current  ysax  until 
contract  maturation  where  t  decreases  over  the  contract 
period  each  year  and  is  zero  at  iiatutaticD.  Considering  t 
and  (i)  tog-^ther  would  allow  for  idsntif ication  cf  the  date 
associated  witii  a  particular  cbservaticn. 

In  defining  the  basis  residual,  costs  that  are  usee  fcy 
theory  to  explain  the  size  of  the  basis  and  which  are  easily 
and  directly  expressible  in  ucnetarj  terms  are  suttracted 
from  the  basis.  These  expenses  are  physical  storage  ccsts 
and  implied  interest  costs.  I'hecry  states  tlat  the 
difference  in  the  futures  price  and  the  cash  price  shctld 
reflect  tie  physical  cost  of  storage  which  is  availatle  for 
FCOJ  and  expressed  in  monetary  ternis.  By  obtaining  fruit 
and   ccaverting   it  into  FCCO,    processors   are   foregoing 
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interest  revenue.  fhecretically ,  the  futures  price  shccld 
r€fl€ct  this  interest  expense  and  thus  it  is  suttiacted  .frcai 
the  basis. 

Those  factors  not  included  in  the  la  sis  residual 
dafiaiticn  are  not  raadilj  e.xpres£it;l€  in  monetary  terns  and 
thus  their  contributicn  tc  tasis  nicvejBents  are  .Rot 
empirically      obvious.  Ihe     basis      residual      is      regressed 

against  other  variafcles  tc  allow  for  cuantificaticB  en  their 
impact   on   the   basis. 

The   estiiaatad   relaticnship    is   presented   bslcM,    f clicked 
by   the   details      of    the    variable    specifications.  Ihe    sigcs 

within  the  parentheses  denote  tfce  faypcthesize-d  direction  of 
the  influence  of  the  explanatory  variable  on  the  tasis 
residual.      Variable   specificaticns   follcK. 

(3-l»)       BE{t}    =   -eiO)     +   €i135F{t3    +   •ei2]CY{t}    +  «13}fillt3    + 
€{ii}FB{t}    +    -eiSlPSSft)    +   «}6}PZ{t3     +    €  |t} 
where 

HP{T3    =   risk   premiui    (+) , 
CY{t}    =  convenience    yield    {-) , 
iaL{t3    =   market   liquidity    jnc    hypothesis), 
FB{t3    =   freeze   bias    {+)  , 
?BaCt3    =   freeze   bias   adjusticent    (-), 
FZ  {t3    =  freeze   occurrence    (♦)  , 
e{t3    =  error  tsriE. 
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.ii.§]£_j>reffiiam.  The  risk  prssiuffl  variable  measures  th€ 
tendency  .for  the  futures  jrice  to  be  .bid  a^  relati-ws  tc  the 
cash  £ric€  due  to  the  risk  of  uofcreseen  price  changes.  In 
order  to  induca  the  hcldiag  of  stocks  and  tearing  the  risk 
of  unforeseen  price  chaiige,  the  anticipated  price  aud  the 
futures  price  should  reflect  a  pieniium  atove  tfc€  cesb 
price.  The  risk  prefliiuir,  as  used  in  th€  lard-Dasse  Kcdel  is 
aa        anticipatory  fhercEiaaQii        and  the        concsft  is 

operation alized   as 

(3.5)        SP{t}       =     (    SA{t}    )  {    f  }t}    ) 
where 

SA{t}  =  season's  availability  or  estimated 
availability  cf  FCCJ  froE  ciarrent 
seascflVs  crop  (opsraticnalized  fcy  th€ 
current   crop   forecast), 

f{t}  =  seme  functicn  of  time  froia  maturity  that 
declines  as  t  apprcaches  maturity  and 
equals   zero   at   contract   terBiiDatiois- 

"The     idea   behind      this    defiaiticu      is   that      the   great€r      the 

expected     availability      of      FCCJ      for      the     season       Jar      toe 

expected   new   crop),         thei5   the    greater    is      the    potential   for 

deviaticris   in      the    actual      crop    froia      the   expected      crcp    and 

thus   the   greater  th€    price   risk.        In   ether   scrds,      the   icre 

one   expects,    the   greater    the   potsJQtial    disappcintment.         Cne 

would   expect   price    risks   due   tc      crcp    urccrtainty    tc    vaij   at 

different   ti.aes   within   the    season,  J!s   the    Florida    citrus 

3easo.n    progresses,         the    raraainicg      pcrticn    cf      the    seascii's 

harvest    reraainiag   tc  .be   picked    decreases.         Correspcnding  ly, 

risks   associated     with   crcp   uncertainty,    such   as    price    risk. 
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tend  to  decraase.  The  f  <t)  ccmpcneBt  of  the  risk  f  isciiuB. 
definition  adjasts  the  iipact  of  £A  (tj  en  EP{t}  as  suggested 
by  tiffie  withia  the  saason-  Since  the  lecejEber  tfcrcugi  July 
period  covered  by  the  nicdel  ccrrssjcnds  to  the  taegijoDlBg  cf 
the  ssaacE  {in  D-aceffii)er)  and  tia  end  cf  harvest  {is  Julj), 
f  (t)  is  defined  as  a  decreasing  functica  of  tiae  withir.  the 
contract  life  that  reaches  2€ro  during  the  coctract 
termination  period. 

This  period  also  corcesponds  to  the  portion  cf  th€  Julj 
contract  life  considered  in  the  icdel.  Thus,  f Jt}  series  to 
decraase  the  impact  of  SA  It}  due  to  the  contract  apjxcaching 
maturity  and  the  seascn  progressicg. 

This  risic  praEiiua  definition  is  somewhat  different  than 
that  used  for  many  empirical  studies,  where  risk  premiuo  is 
a  function  of  current  stocks.  The  difference  in  treatment 
can  be  attributed  to  the  iE-pcrtance  of  season  ending 
inventories  and  uncertainties  associated  with  the  crop 
expectation.  Prices  are  sat  by  processors  with  a  gcal  of 
attaining  a  certain  carryover  at  the  end  cf  the  seascn.  If 
the  expected  size  cf  the  crop  should  change,  prices  «ill 
tend  to  change  to  meet  carryover  cbjectives. 

Ccavenienca  yield.  Comfecieace  yield  allows  for  the 
tendency  cf  processcrs  to  value  each  unit  of  stock  acre  when 
inventories  are  relatively  lam.  to    draa  inventories  below 

certain  levels,  processors  expect  a  returr  in  order  tc  cciier 
this  additional  value  for  doing  so.    The  iDOplicaticc  cf  low 


5  8 
inveiitcries  is   an   iBcrease    in   the      cash   fiice   ar-d   a    Icwerifig 
of         the      basis,  SSiS.ii§        i:-§.i.ikS.§-  "^^^      concept        is 

operationalized   as 

(3,6)       Gift}       =       ((    1/SJt}     )    -    1)  {    f|t}),     if    0    <    S|t}    <    1 

0  ,    if    S  it}       >    1 

■where 

S  {t}  =  saascnally  adjusted  iEvectorj  leA/el  or 
lit} /El  it}        J  where   Iftjis   actual 

inventcry  and  MI{t}  is  the  ncrsal  le^iel 
Gf  iBventories  for  the  current  period  of 
the  year, 

f  {t|  =  £OHe  function  cf  time  from  maturity  i^hich 
decliccs  as  t  apprcaches  natuiity  and  is 
2ero  at  contract  terainaticn, 

Hote  that  siaen   stocks  are   relatively  high,    there  is   nc 

convenience   yield.      Shen   stocks   are    lew,    dcj^leting 

inventories  increases  the  convenience  yield. 

3MiS§JL.ii.aJii:.4iil«     f-arket   liguidity   addresses   the 

possibility   of  futures   fries   distorticDS   arising  frcits   a 

sparsity   of   speculators  relative   tc   iedgers.     "Saricus 

definiticns  of  liquidity   occur  in   the  literature.     8ard- 

Dasse  define  ML   as 

{3.1)  HL{t}     =    V  {t}/lCBOI  {t}  1     ,    if    lCHCI{t}|     >    1 

=    ?  It]  ,    if    JCHCI  }t}  !    =    0 

where 

¥  {t}  =  volume  of  futijres  trading, 

jCHOI{t}|  =  absolute   value   of  the   change   in   cjen 
interest  from  the  ftevioys  tc  the  current 

jeriod. 
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The  aeflBitioii  is  aotivated  fcj  the  tslief  that  vcluie  of 
tradincj  Eust  exceed  net  change  in  open  int-arsst  tj  a 
substantial  amount  to  assure  an  uEfcia^ed  frice.  Belativelj 
low  volume  suggests  that  speculative  iaterests  siay  act  is 
using  the  market  tc  the  extent  n€C€S£aij  tc  offset  the  cse 
of  hedging  concerns  shich  are  lepresented  ly  the  nst  chaugs 
in  open  interest.  A  low  value  cf  Sll|t}  ija^lies  that 
liguidity  problems  icaj  exist  since  speculative  interests  say 
not  he  halancing  the  acticns  cf  h€dgirg  irstercsts, 

Ihe  variables  EP{t},  Ci|t} ,  and  Kl{t}  correspcnd  to 
the  traditional  vaiiatles  used  in  tasis  eguaticns,  Ifae 
remaining  variables  in  the  lucdel  are  specific  tc  the  fCCJ 
industry. 

Iil-§2e_Ma3.  Ihe  variatles  FB{t3  and  fBA{t}  jcintly 
deliasats  tha  tendency  fcr  the  fcasis  to  be  hid  up  during 
the  freeze  period  by  speculative  interests  hcping  tc  profit 
from  price  increases  due  tc  freezes-  Ihe  freeae  tiae 
(FBft})  is  defined  so  that  it  is  highest  during  the 
beginning  of  the  freeze  paricd  ir  DeceBter,  which  is  alsc 
the  first  period  ccnEidered  each  season  fcy  the  sodel,  and 
declines  until  it  reaches  and  reiaics  at  zerc  cnce  the 
potential  for  a  freeze  has  passed.  ss  time  passes  and  thus 
the  aoount  of  time  regaining  in  the  seascn  for  a  fctential 
freeze  to  happen  decreases,  FE  {t}  and  fEa{t}  decrease.  Ihe 
IE  It}  component  is  defined  as 

{3.8)   FB  {t}  =  ln(((t  -  t*)/  (maxt  -  t*} )  +  1 )  ,  if  t  >  t* 
=0  ,  if  t  <  t* 
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«here 

t  =    weeks   r€iainir,g    in   ccntract    life, 

maxt   =   Hiaxiisuffi   T/alue      of    t   auring   the      data    jsiiod 
{equals    32)  , 

t*  -  the  valoe  of  t  that  corresponds  tc  tiat 
period  when  tte  freeze  tias  cc  Iccger 
reacts  to  ths  threat  of  freezes  jthe 
results  suggest  a  val«e  cf  t=21  whicli 
corresfOjQds   to   mid-Fchruar  j)  . 

Th€   freeze    bias   adjustment    (FEAft})    allows    the    jrcjected 

avaiiatiility      of   stocks      for      the      season   to      influecce      the 
extent   of      the   bias.  Rard-EasE€   liypcthesize      that   greater 

stocks      «ill   result      in   less     of   a      bias,      ceteris     laritus, 
FBI  {t}    is    defined    as 

(3.9)  FBA£t}       =     (PE{t})  {KSiS{t}) 
where 

FBCt}    =  freeze    bias   as    defined   afcve, 

iSSft  It}  =  relative  expected  season's  availatility 
of  fCCJ  or  SAJt}  /  MSAjt},  fcheis  SA  jt} 
is  the  current  expected  seascr's 
availability  as  defined  earlier  and 
HSA{t}  is  th€  aiean  -value  cf  SS{t}  for 
the  data  period  during  the  current  week 
of  the  seascn. 

I.£§®,?.§_.2S5y££.§ace ,        5hs   occurrence  of      an   actual   freeze 

is  represented   bj   F2|t}    which      aeasures    the   tendency   for    the 

futures    aarkst   price      to   react   guicker   than      the   crange  cash 

oarJcet   tc  the      impact   of   a   free2e.        Following      a   freeze   th€ 

hasis   tends   to   be   larger    until   the   cash   marJset   has  ccipleted 

its  adjustment.      Ihe   definition   is 

(3.10)  FZtt}       =    IEJ!P{t} 
M  h  e  re 
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TEflP{t3  =  degrees   telow   28  ,   zero   ctiieisise 
(temperature  used  is   a^  average  tased 
on    3€V€ral     cliffeiect    grcwing 
locations) . 

Igtiaatioa  and  Besalts 

Due  to  tiia  uakEosn  value  ot   t*  (eguaticns  3.8  and  3.9) 

Ward-Dasse  estisatsd  the  model  using  a  maximuni  likelihcod 
procedure  to  selact  the  value  cf  t*  that  niEifflizes  the  suie 
of  the  squared  errors.  The  sstimated  value  cf  t*  was  21 
which  corresponds  tc  mid-Tebruary.  Ihe  aodel  was  estinsated 
as  specified  above  and  also  with  allowances  for  first  cidei 
serial  correlation.  Since  the  data  are  discontinuous,  tlat 
is  there  are  no  cfcservations  frcm  the  ternira ticn  date  in 
July  tc  the  opening  date  in  EecsEber,  standard  procedures 
for  correcting  for  serial  coirelaticr  are  Bct  valid.  Ihe 
authors  devised  thsir  own  technigue  fcr  dealing  «ith  the 
prohlea. 

All  estimated  relationships  were  as  originally 
hypothesized  hj  the  authors.  Iheir  results,  refrcduced  in 
Tal)le  3.1,  did  not  confirm  the  significance  of  Bf  {t}  and 
f5L  It}  for  explaining  SCOJ  tasis  jatterrs.  Varicus 
definitions  yere  considered  for  1  {t} ;  f {t}  =  t  was  adapted. 
lard-Dasse  interpreted  the  regative  constant  ten  as 
reflecting  difference  in  guality  fcetween  deliverable  FCCJ 
and  FCQJ  typically  used  in  ccmniercial  channels.  Eelivery 
costs  are  nagligihle  due  to  the  concent  ration  of  users  in 
Florida  and  since  all  delivery  joints  are  in  Ilctida.  At 
maturity  the  basis  residual  tends  tc  te  negative. 
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lai}le  3-  1.      The   Wacd-Dasse    nodel   results 


freeze   Bias 

Bisk  ConvenieDce      Karket  • — 

Constant        rremiuai  Yield  liguitj  FB{t}      FEA  {t}      free2e 

MaxiffluiB    likelihood  results:* 

-2.66      -0003022  -,29  .00454  36,71      -25-16         l.-^S 

(4.93)2       (1.26)  (-4.14)        (0.063)  J7.18)      (-4.74)     (7.06) 

other  statistics:    3^=0.58   d=.52 


Corrected   for  serial  correlation: 

-0.71      .0001265  -.21  -.00302        32-59        -21.4  1.10 

(-2,58)        10.34)  (-1.91)       (-C,S6)       (4.15)       (-2.61)     (5.21) 

other  statistics:    HZ=0-35   d=1.58 


»   Haxiiauni_  likelihood   estitaate  of   t*  is   21,      fill  results 
reported  in   terms  of   the  units   employed   in  the   current   stodv 
2  t  statistics  are  in   parenthesis- 
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lJJEact_cf_Sjy2la^ioii_Vaij^l)lss_0ver_liffi9 

Tc  fully  understaDd  the  model  it  is  important  to 
appreciate  how  the  explaaatory  variafcles  icteract  tc  allow 
■for  the  hasis  pattern  tc  be  depicted  djnaraicalli'  thicughcat 
th€   ssascn. 

yariatles  FB{t),  ?E.Mt},  C3f{t}  ,  ep  jtj  acd  the  ccEstant 
term  provide  the  basic  shape  o±  the  pattsrc  as  shcwc  in 
Figure  3.3.  The  lower  grapi  which  portrays  the  basis 
residual  over  time  is  produced  by  suitaing  the  other  curves 
together.  To  allo«  for  CYlt}  acd  BI{±}  to  be  represented 
over  time,  the  CY  it}  curve  holds  relative  inventories 
constant  and  below  the  norraal  level  and  the  SP{tl  graph 
liolds  season's  availability  constant  (in  reality  these 
variables  do  not  tend  to  fluctuate  significantly  in  the 
course      of     one        season      unless     a      freeze        occurs).  if 

inventories  are  above  normal,  then  CI  {t}  has  no  effect  on 
the  basis  residual.  Parasjeters  for  FEjt}  and  FEA  jt}  leasure 
the  total  freeze  bias.  fb  {t]  follo^js  the  sacs  path  each 
year  since  it  is  only  a  functicn  of  t-  Basically,  f Bl jt} 
will  act  to  shift  the  total  affect  of  .FB  it}  en  tie  basis 
residual  as  dictated  by  the  expected  season's  availability. 
Increased  expected  availability  increases  FEA Jt}  and  lessens 
the  total  freeze  bias,  decreasing  the  basis.  She  values  of 
the  variables  over  the  data  period  insure  that  the  tctal 
freeze  bias  will  be  positive  as  depicted.  In  essence,  the 
aagaitude   of      relative   stocks,        acting   through      CYjt},      end 


FB{t}    +    FBA{t} 


Figure   3.3. 


Intsracticn        cf        ejcplajaatcrj        variables 
claterrainiug    the  July   fcasis   residual 
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season  availability,  acting  thicugh  BI  JtJ  ,  detersjine  if  the 
basis  residual  carious  cr  -widei-s  aitex  the  freeze  tias 
period-  In  Figure  3-3  the  widening  iuf  lu€2ce  of  CY  jtj  is 
offset  fcj  the  narrcwicg  inflnerice  cf  EF{t}  sith  the  result 
bBin<2  that  the  deficted  basis  residual  is  flat  cj3C€  th€ 
freeze  bias  period  is  passed  cr  wiere  t<21, 

ibe  iffipacts  of  FZ  {t}  and  KI  {t}  ar€  net  included  in  the 
Figure  3.3-  Ihej  are  not  functicns  cf  t-  If  a  freeze 
occurs,  there  will  be  a  large  temporary  juaij  in  the  fcasis. 
The  basis  will  soon  return  to  a  acre  normal  level;  bow€V€r, 
changes  in  the  iaagnitudes  of  expected  seascr's  availatilitj 
and  inventories  can  be  espacted,  which  "«ill  tend  tc  cause 
the  basis  pattern  to  deviate  scmewhat  frcni  its  acre  ncrnal 
forffl.  Begardless  cf  the  events  of  the  season,  tbe  basis 
residual  will  approach  the  value  cf  the  ccrstant  terK  at 
maturity  unless  major  liguidity  problems  are  present. 

There  have  beer  niany  develcpttects  in  tbe  industry  £ij:ce 
iard-Dasse  specified  and  estiniatad  their  mcdel-  3e  the 
following  chapter.  Chapter  I¥,  a  revien  cf  prices  and  basis 
residual  ffiovemsnts  is  presented  tc  illustrate  these  changes- 
This  review  covers  the  period  ccrsidered  bj  the  Bard-Dasse 
estimate  and  subseguent  periods-  Chapter  ^  includes  a 
review  of  the  potential  iipact  cf  recent  industry 
developments,  especially  imports,  en  the  fCCJ  futures  BarJiet 
and  the  iio plications  these  developaerts  might  have  on  the 
results   of  the   Sard-Dasse   model-     Eccuuertation  cf   any 
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Changs  ia  basis  patterns  «ouia  he  useful  tc  badgers  in 
developiBij  strategies.  Opdated   estimates   are      leviesed    in 

Chapter  VI.  In  chapter  VII  estiiaates  are  pressctca  using 
basis  residual  definitious  irased  en  fixed  tiae  a^aj  frcm 
maturity  reodals.  In  Chapter  V  discussicns  are  also  induced 
that  provida  for  a  richer  understanding  cf  certain  aspects 
of  the  iard-Dasae  racdel  aBd  the  ratioEale  behind  it  that  are 
not   discussed    in   the    current   chapter. 


CHAPIIE  I? 

REVIEW  OF  Basis  BESITUai  J!C?EMlls"ES 

In  this  chapter  varioas  crange  icdustxj  price  series 
and  ccrxesjponding  basis  residual  patterns  are  reviewed. 
Seview  of  residual  patterns  does  net  jcint  toward  cbvicus 
basis  changes  over  tine.  Clearl;y  additional  analysis, 
presented  later  in  this  study,  is  needed  tc  dccuaert  any 
possible  chaaga  in  latteriis  or  tie  XBpact  of  basis  residual 
deteraiinaiits. 

A  history  of  the  July  contract  basis  residual  mcveaents 
is  presented  in  Figure  ii-1.  Grajhed  are  the  basis  residual 
values  for  the  aonths  of  December  through  July  each  season. 
The  period  covered  runs  from  Eeceaber  1S67  through  Jure  1S82 
{there  was  no  fruit  spot  price  reported  in  July  1982  and 
thus  no  basis  residual  value  fcx  this  aonth  is  reported  in 
this  chapter).  This  tinie  period  ccrresjcnds  to  that  used  tc 
estifflate  an  updated  iard-Dasse  model  in  Chapter  VI  and 
encompasses  the  data  tericd  used  by  Sard-Dasse.  The  basis 
residual  dafiaition  used  is  a  Bicnthiy  average  of  th€  iseelsly 
July  basis  residual  definiticn  included  in  Chapter  VI.  A 
Bcnthly  residual  is  reviewed  here  rather  than  a  weekly 
version  to  alios?  for  easier  inspecticii  cf  residual  ncveuerts 
overt! ae. 
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Figure  4-  1- — continued 
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Figure  4.1 — coatinued 
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Figure   4. 1— continued 
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Bollowiag  Warfi-Dasse,  the  Julj  tasis  residual  is 
aefioed  as  the  curreat  Julj  futures  jiice  oicas  the  cuirent 
spot  pries  of  ora.iig€3  .SDlnus  costs  associated  with  coEveiting 
fruit  into  bulk  fCCJ  {an  iaiplied  interest  espscse  is  also 
accGuntsd  for).  Ihus,  it  is  a  derived  fcasis  resiflual- 
Onlike  the  definiticn  used  bj  Sard-Dasse,  it  is  re^.crt€d  in 
terms  of  cents  far  found  solids. 

Eeview  of  Jalj  ccntiact  tasis  residual  mcvemeEts  dees 
not  reveal  any  obvious  changes  CT^ertiBse.  A  Eajci  gcal  of 
the  €Stiaation  procedures  used  in  this  studj  is  to  idsctifj 
any  changes  overtime  in  the  iipact  cf  d^terniinarts  cf  the 
basis  residua  1. 

h  weekly  July  basis  residual  variable  is  used  to  re- 
estimate  and  update  the  Siard-Cassc  model  in  Cbapter  V3  using 
ordinary  least  squares.  Dcf  crturately ,  the  CIUI5  tasis 
residual  variable  is  not  suited  for  estiiaation  using  time 
varying  parameters  cue  tc  the  disccntinuitj  associated  *ith 
switching  contracts  after  contract  maturity. 

An  alternative  definition,  «liicli  is  used  in  estimating 
the  tine  varying  paraaetsr  models  in  Cbajter  VII,  is  tc 
define  the  basis  residual  based  cr  a  cccstant  cr  fixed  time 
froffl  maturity.  Such  definitions  employ  the  futures  fries  of 
the  contract  taat  is  closest  tc  being  the  sjecified  feriod 
from  maturity  in  defining  the  basis  residual. 

Three  constant  period  froiE  aaturity  data  series,  each 
based  ca  a  different  cash  or   sjct  price,   are   reviewed  in 
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.Figure  4.2.    Ihe  ccrrespcnding  fiuit  sfct  price  egui^alents 
ar€  reviewed  in  ?igur€  i|.3. 

Reviewed  (in  Figi^re  4,2)  are  four  niorith  tram  Hiatuxity 
basis  residual  variables  defiEsd  fcassd  cr  three  i:rics 
series:  tha  sfct  price  of  fruit,  tfes  wholesale  FCE  pries, 
and  the  bulk  FOB  frice.  Ihe  wholesale  FCE  frice  is  the 
price  that  Florida  fiocsssors  charge  for  retail  sized  PCCJ, 
The  bulk  FOB  price  is  tfce  price  Ploiida  jrccesscrs  charge 
for  bulk  concentrats  siasilar  to  tiat  sold  on  ti€  ICOJ 
futures  market.  I.n  cefiEi.ng  the  whclesale  FCB  ard  tulk  ICE 
four  ffiouth  from  Eaturity  rasis  residual  variailes  all 
processing  and  related  costs  are  suitracted  frcai  the 
reported  values  to  yield  the  derived  spot  price  Cthese 
derived  spot  prices  are  reviewed  in  Figure  4.3  alccg  aith 
the  actual  spot  price) -  Ihs  iasis  residual  variables 
(Figure  4.2)  are  defined  as  the  current  futures  price  %hicb 
is  closest  to  being  four  wonths  away  frcm  maturity  minus  the 
corresponding  derived  or  actual  spot  price  and  costs 
associated  with  converting  fruit  into  fculk  and  storage  ccsts 
(implied  interest  axpenses  are  also  subtracted  frcm  the 
futures  price) .  The  saae  principle  ard  similar  p recessing 
data  tc  that  used  in  constructing  Figure  4.1  are  used  in 
defining  the  four  racnth  from  nsatuiity  fcasis  residuals-  Ihe 
laajor  differences  is  that  interest  and  storage  costs  ere 
always  for  a  four  fficnth  period.  Ihe  variables  values 
reported   her^s  are   monthly  averages   of   a  weekly   varialle 
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Figure   4. 2-- continued 
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Figars   4,3.      Various   oraage   industry  price   aoveiaents 
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Figure   4. 3— continued 
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(additional  explanaticn  cf  th€S€  dsficiticns  is  preseoted  in 
Chapters  ¥11  and  ?III) . 

Ihs  wholesale  FGB  frice  usually  changes  cuij  a  lew 
tiffiss  each  yaar  and  Bay  remaia  uiiclianged  fcr  feiicde 
exceeding  one  ysar.  Ihe  pries  used  bezB  is  a  card  price  cr 
a  guoted  price.  Actually,  processors  aaj  give  disccuits  tc 
certain  customers.  Different  prccessors  usually  charge  the 
same  JCB  price  for  unadvertissd  FCCJ.  Frice  leadership  is 
generally  used  to  coordinate  changes  in  the  card  price. 

The  JOB  bulk  price  varies  ancag  j^rccesscis.  lh€  price 
used  here  is  an  average  price.  The  FCE  iulk  price  is  net  as 
rigid  as  the  wholesale  FCB  price  and  thus  is  acre  apt  tc 
reflect  current  conditions.  Erccessors  occasionally 
discount  bulk  in  order  to  sell  excess  invectcries  «hile  net 
changing  the  wholesale  FCE  price. 

Beview  of  the  derived  spot  frices  ard  the  actual  fruit 
spot  price.  Figure  i|.3,  shcus  that  prices  have  geiieially 
tended  to  increase  cvertime.  Gecerallj,  the  prices  dc  iBcve 
together  but  clearlj  there  have  teen  excepticas.  The  iOE 
price  of  bulk  tends  to  be  the  lowest,  reflecting  perhaps  its 
lower  range  in  guality.  Ihe  bulk  FCB  price  used  correspcEds 
in  guality  to  futures  specif icaticns-  Ibe  ether  prices  are 
for  a  higher  guality  product. 

Almost  all  fruit  in  Florida  is  harvested  tetheen 
Tloveisber  and  July.  Bo  spot  fruit  price  is  reported  fcr  the 
other  months.   Thus,  there  is  nc  spct  price  repcrted  fci  the 
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iaantiis  oi  August,   Saptemfcer,   and  Cctober  in  Figurs  H,2   and 
ao   spot  price  basis  residual   reported  in   Jigure  i|-3   for 
tijese  months. 

Ihe  four  moBtfe  froDS  maturitj  iasis  residual  fattercs. 
Figure  4.2,  do  not  €xhitit  any  roticeable  trend  c-vertiffe. 
There  are  no  obviocs  changes  oT/srtime  in  t-h€  correspcnding 
six,  five,  three,  and  two  month  froa  aatuiity  basis  residual 
variables.  "Note  tr.at  no  residual  is  reported  for  ths  sfct 
fruit  price  basis  residual  variable  in  August,  Sejtenifcer, 
and  October  since  a  spot  market  doss  not  exist  during  th€S€ 
months. 

Sstiaiatiag  a  time  varying  parameter  Kodsl  using  a  basis 
residual  variable  based  on  tb€  spct  frcit  price  «culd 
require  some  alternative  defiaitioE  during  the  Augcst 
through  October  period.  Possible  alterratives  are  discussed 
in  Chapter  ?II, 

In  conclusion,  inspecticn  cf  FCCJ  basis  residcai 
ffioversects  revaals  no  chvicus  trend  or  change  in  the  residual 
overtxise.  However,  it  is  possible  that  the  impact  cf  the 
deteraiiflants  of  the  basis  rasidual  has  changed.  R  cbange  in 
the  impact  of  important  factors  such  as  invectcriee,  the 
crop  forecast,  and  the  freeae  bias  i»ould  iaply  a  cbange  in 
basis  residual  patterns.  In  the  next  chapter  changes  in  the 
industry  that  may  have  influenced  basis  r«5sidual  patterns 
are  discussed. 


CHAPIEE  V 

TaSOSEIICAl  AEJOSISESIS  10  fHE 
BCOa  BASIS 


k  major  concern  of  this  studj,  elaiorated  in  Chapter  I, 
can  be  summarized  as  guaotifjirg  ernj  ciaiiges  iu  FCCJ  basis 
patterns  that  have  developed  ic  r€C€nt  jsars.  Gecexal 
theoretical  iiitergretaticcs  of  recent  industrial  trends  and 
develofments  are  presented  in  this  chajter  tc  fci.Dt  tciards 
why  one  might  expect  efficient  futures  pricing  to  have  led 
to  a  change  i.n  tasis  patterns.  Next,  storage  thecrj  is  used 
to  provide  a  theoretical  framework  to  focus  on  potential 
hasis  adjustments.  Such  a  focus  aids  in  sinplifjing  and 
directing  the  aaali^sis  and  is  necessary  to  facilitate  the 
empirical  analyses. 

55iJ5£-§l_l£-§.ils.i.§ 
Increased  iaportiag  cf  ftozei  corcentrated  orange  juice 
has  coincided  with  a  general  iccrease  in  the  guality  and 
availability  of  foreign  ccncentrate.  Ten  years  ago  inported 
rcCJ  ^as  generally  inferior  tc  nsost  U.S.  ccncectrate. 
Changes  in  gro«ing,  processing,  and  transportation  practices 
in  Brazil  since  the  early  197C'£  have  resulted  in  a  general 
increase  in  the  guality  of  Era2ilian  fCCJ  availatls  for 
exporting  to  the  U.S.  and  other  fcreicr  EarJcets. 
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Argufflents  can  new  be  mads  that  tbe  value  {as  ccutrasted 
to  actual  prices)  o±  imports  is  ssseBtially  the  ssKe  as 
domestic  juice  (value  and  usefalccss  are  oftea  d€f€EaeEt  on 
the  eveutual  use  of  the  juice  and  tii€  relative  availalility 
of  difierent  guality  juices  which  are  tjficallj  ileuded). 
When  the  futures  ajarket  for  FCC  J  vas  organized,  contract 
specifications  were  drawn  tas€d  O-dIj  ce  ccrisideraticc  cf 
domestic  markets.  Initially  futures  ccaraitients  iiere 
essentially  fulfilled  «ith  domestic  juice.  Incieased 
importing,  improvsttents  in  iiofcit  gcality,  ,  and  the  tread 
futures  contract  definition  cf  acceptafcle  juic€  have 
resulted  in  both  dcaiestic  and  fcreign  juice  cf  accejftalle 
-guality  being  usable  to  meet  contract  coaisititents.  Ihe 
futures  price  can  nc  longer  te  viewed  as  the  exfecteo  future 
price  cf  Florida  FCOJ  but  rather  as  some  weighting  cf  the 
value  of  Florida  FCGO  and  inijorted  ICCJ  e:xpected  for 
suhsegusnt  periods. 

Such  circumstances  should  result  Ie  an  increased  level 
of  uncertainty  for  futures  traders.  Increased  uncertainty 
should  affect  the  usefulness  ex  the  iiarket  fcr  seme 
potential  users  and  Eay  lead  to  a  change  in  the  practices 
and  composition  of  actual  traders.  Chvicuslj,  one  «hc  fctjs 
forward  with  the  intent  of  actually  taking  delivery  is  less 
certain  atout  the  type  ot  juice  that  will  be  received. 

Perhaps  the  most  significant  impact   of  imports  fcr  the 
FCOJ  futures   market   is  their    tecdency   to   prcvide  an 
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alternative  for  cLsaling  with  uctcreseen  clrcuiBStances  such 
as  crop  loss  due  to  a  freeze-  Isiforts  |;rovid€  prccesscis  an 
alternative  source  of  supply  and  thus  cac  uitigate 
increased  fruit  oricas  fcllosing  a  freeze. 

Using  imports  to  sutstitute  for  dcmestic  juice  giT;er  a 
freeze  rapressnts  a  fundamental  chaDgc  in  the  inaustxy. 
Historically  inveotcry  iBanageEert  has  teen  a  ksy  factcr  in 
pricing  decisions  iy  frccessors,  reflecting  th€  use  of 
inventories  to  cope  with  uncertainties  associated  liitlj  cicf 
losses  du€  to  freezes-  Basically,  prices  have  tesn  set  witli 
the  goal  of  having  a  seascn  endiiig  carryover  that  is  usi^ally 
in  tine  range  of  11  to  15  viaeks  cf  sguivalent  supplies,  Ihe 
actual  level  ox  carryover  has  tended  tc  vary  with  supplj  and 
price  conditions.  Lea  supplies  and  ihigh  prices  tave  tended 
to  result  in  slightly  less  carryover,  «ith  scne  sales  for 
these  jaars  coming  from  a  decreased  inventory  level  ^sales 
being  greater  than  harvest  plus  net  iicpcrts).  Ihe  effect  cf 
such  policies  appears  to  result  in  a  stabilization  cf  prices 
over  time  as  prices  are  held  down  ii!  fie€2e  jears- 
Generally,  stable  prices  and  the  avoidance  of  large  price 
increases  are  viewed  by  the  industry  as  desirahle-  large 
price  increases  in  the  past  have  fceen  thought  tc  te 
connected  to  the  introduction  of  substitute  products.  It  has 
also  been  feared  that  increased  cocsunier  use  cf  substitute 
products  due  to  high  prices  Eight  result  in  changes  in 
tastes  and   preferences,    thus  resulting   in   a   persanent 
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switching  away  frcit  crange  juices.    Best   research  stcdiss 
have  Ect  siipport€(3  this  arguioent,  hcwevex- 

If  cue  assumes  that  demand  is  fixed  frcns  year  to  year 
and  that  supplies  vary  from  year  to  jear  afccut  sctte  kncwE 
average  value,  tien  cue  car.  conceptualize  the  historical 
priciag-iflventory  pclicy  discussed  afccve  as  ac  atteispt  tc 
price  such  that  the  guantity  sold  each  year  eguals  the 
average  crop  size.  Depart ures  froa  this  crientaticE  in 
reality  can  be  attributed  to  lack  of  perfect  knowledge  end 
foresig-lit  and  attitudes  towards  risk. 

Ihe  increased  availability  cf  isforts  suggests  that  the 
historical  pricing-inventcry  policy  can  nc  Icrger  adequately 
describe  the  motivaticc  behind  pricing  and  inventcry 
decisions.  Processors  new  face  less  cf  a  ccnstraict  Ib  the 
guantity  they  can  sell.  The  price  cf  imports  and  the 
sensitivity  of  this  price  to  increases  in  demand  are  nci.  of 
key  inpcrtance.  it  is  essential  tc  now  conceptualize 
domestic  pricing  and  importing  as  occurring  siaultaiieccisly. 
According  to  this  ccnceptualizaticn,  importing  will  cccur  if 
available  domestic  supply  suggests  a  dcraestic  price  that  is 
greater  than  the  price  cf  iipcrts  flus  tariffs.  Iijcrt 
prices  dus  to  increased  iaporting  may  rise  and  in  essence 
serve  as  marginal  cost  for  the  prccessors.  The  level  of 
iiports  will  depend  on  the  degree  of  cciapetitivsness  in  the 
industry-  Competitive  pricing  should  resclt  in  the  iajcrt 
and   dcmestic   price   diffaring   cnly   by   a   tariff   level. 
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iaporting  costs,  and  allowance  ±cr  ar.j  gualitj  differences. 
I'he  BCnofcly  solutica  will  result  in  importiug  and  pricing 
decisions  being  based  en  the  ictersectiQH  cf  laxginal  cost 
with  marginal  revecue  for  the  iconofolistic  firai-  Other 
possible  importing  and  pricing  decisicns  would  te  fcetieen 
these  two  axtreaies. 

Drawbacks  of  such  a  conceptualizaticc  include  the  fact 
that  it  is  static  and  does  not  cousa  to  teras  with 
uncertainty  and  the  ccncern  for  picfits  ever  time,  Iijcits 
and  salas  are  continuous  occurrences.  Current  iapcrts  iray 
be  high  relative  tc  the  levels  suggested  fcj  analysis  based 
on  marginal  cost.  Fcr  example,  the  price  cf  iiapcrts  aay  be 
perceived  as  cheap  relative  to  prices  that  are  anticipated 
for  the  future-  Decisions  may  be  made  to  add  tc  inventories 
and  forgo  present  profit  maxifiiizaticn  ic  crdex  tc  have 
relatively  cheap  supplies  available  in  the  future.  Ose  of 
contracts  and  time  asscciated  sith  the  iaipcrting  add 
additional  complications.  previously  imports  had  very 
little  to  do  with  dcinestic  prices  and  sales  wher  injcits 
were  lo«.  significant  levels  of  imports  were  net  possitle 
because  they  were  net  available.  Ihecretically,  relatively 
saall  changes  in  the  quantity  cf  imports  demanded  wculd 
result  in  either  a  relatively  large  increase  in  the  price  of 
ifflj:orts  or  an  exhaustion  of  exporters*  supplies.  large 
price  adjustiaeats  were  net  cojiincii.  Large  ju^ps  in  the  level 
of  isperts  did  not  cccui. 
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The  growth  cf  13. S.  iaipcrts  and  ti3€.ir  foteitial  a£  a 
substituts  for  doiestic  juice  dencte  a  change  in  tQ€ 
domestic  pricing-iEventorj  policj,  Ihis  is  cot  tc  saj  that 
inventories  aad  their  role  as  a  hedge  against  freezes  are  no 
1 eager  important.  In  additicn  tc  rrcviding  prctectico  from 
supply  losses  dua  tc  freezes,  iEventories  new  can  alsc  S€rv6 
to  protect  froia  increases  ic  the  price  cf  injcrts- 
Dnderstanding  of  doaestic  x-^J^ic^s  can  dc  longer  te  tassd  on 
mere  consideration  of  the  ddsestic  demand,  suiElS*  and 
inventcry  situaticn  but  must  also  includs  fcreign 
production.  Also,  the  potential  now  exists  fcr  acre  extreme 
domestic  price  increases  in  reEjccnse  tc  an  interrujtiou  of 
iiBforts. 

ihile  increased  iapoiting  due  to  increased  availafility 
connotes  a  decrease  in  dcKestic  prices  ceteris  iari|u£,  tc 
conclude  that  increased  importing  has  Isd  to  decreased 
domestic  prices  is  cot  necessarily  correct.  Coinciding  with 
and  a  determinant  of  increased  in-pcrts  has  fceen  a  shifting 
to  the  right  in  the  demand  for  ?CCJ.  This  shifting  reflects 
many  factors,  including  the  effects  cf  advertising  and 
development  of  the  chilled  orange  juice  market.  The  trend 
has  been  towards  increased  prices. 

Also  coinciding  with  increased  imports  has  teen  the 
estafclishmant  of  nor-Flcrida  prccesscrs.  These  prccesscrs 
often  reconstitute  imported  FCCO  into  CCJ  and  ether  juices. 
This   change  represents   a   potential   additional  source   cf 
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competiticn  to  Florida  processors.  Ciiangss  ia  coajetition 
will  aftsct  the  relaticnshif  tstseen  ffiarginal  costs  and 
prices  received  in  au  cligopolistic  icaustrj.  Scccraicg  to 
this  view,  if  there  has  been  do  iajiact  en  f  rcli  tabilit  j 
definsd  in  tarms  of  the  difference  in  fflarginal  cost  and 
price,  there  has  been  no  effect  en  ccmpetltiTreress. 
Increased  cofflpetiticn  iEplies  a  lowering  of  price,  .cstsris 
£§XibS.§  (i^  major  sconoaies  cf  scale  associatsd  *(ith 
increased  production  are  not  present)  ,  Competitive  modeling 
also  views  firra  antry  as  leading  to  increased  ccffipetiticn  if 
th€  aggregate  supply  curve  is  shifted  so  as  to  Ici-ier  the 
price.  If  the  entry  cf  non-Flcxida  firas  has  net  affected 
ccisgetitiveness,  which  appears  unlikely,  then  tfceii 
importing  and  selling  function  Hculd  jrcfcably  have  teen 
executed  by  axisting  flcrida  firms.  It  is  fficre  lively  that 
these  firms  have  caused  increased  impciting  and  a  Icueiing 
of  doisestic  prices,  ceteris  iiarih.,u3. 

In  understanding  the  significatce  cf  the  CCG  itaiket 
expansicD,  it  is  important  to  recognize  that  bulk  FCCJ  is 
used  in  COJ  production  and  that  both  products  merely 
represent  different  uses  cf  oranges.  Per  cur  purpose  here 
it  is  EiQst  coavaniant  to  treat  the  tfco  aarkets  together  and 
to  concaptualize  a  demand  for  fculJ^  FCC  J  at  the  point  hefcre 
it  is  converted  into  CCO.  The  tendency  for  all  industry 
prices  1:0  move  together  leads  tc  the  inter jretaticn  that 
they  respond  to  the  same  basic,  underlying  causes  and  that 
aggregation  is  appropriate- 
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Ihe  impact  o±  the  phsECEeca  of  increased  iiBx:cxti.ng, 
establishaent  of  ont  cf  flarida  processiDg,  and  deD€lcpE€Bt 
of  the  COJ  market  on  the  FCCO  futures  ssarket  can  ultiaately 
be  traced  to  supply  and  demand  corsiderations.  I^aiket 
participants  guided  b^  tlieir  own  test  interests  will  tend  to 
create  pressure  tiiat  will  result  ic  supply  and  demand 
adjustuants  so  that  efficient  pricing  cccurs.  Ih€ 
complexity  of  these  changes  suggests  that  time  nsight  be 
necsssary  for  participants  to  fully  ucderstand  the 
ramifications  of  these  changes  for  their  owr  interests  and 
for  persansnt  versus  transitory  changes  in  supply  and  den  and 
to  occur.  Liraitaticas  en  traders  are  net  the  ccly  reason  to 
suspect  the  existence  of  an  adjustment  period.  iver  if 
exhaustive  economic  analyses  aere  to  le  made  available  tc 
all  ccncernad,  coHipieta  understanding  seaics  unlikely  since 
the  conclusiveness  or  usefulness  cf  such  analyses  vculd  te  a 
function  of  the  availability  of  information  and  data.  Eata 
are  needed  when  the  implicaticns  cf  thecry  are  ambigucus  and 
to  assess  the  magnitude  and  significance  cf  non-aisbicucus 
hypotheses.  Availability  of  data  is,  cf  ccuise,  ccntingent 
on  tiiae  passing  since  the  situaticn  changed. 

Changes  in  supply  and  demand  of  futures  cottmitiEeEts  are 
ultifflately  traceable  to  the  usefulness  of  the  market  tc  the 
participants  in  the  industry-  In  that  increased  iipcrtiag 
is  now  an  option  to  raticning  supplies  via  price  increases, 
one   can   argue  that   there   is   less   jrice  risk   ci   jrice 
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uacertaintj  pr^sentlj  which  is  a  major  asotive  tor  futGi^as 
trading.  Howevar,      if      one   ccnsidexs      the    xossibiiii:^      of 

ifflcort  intemiPtioa,  which  has  not  teen  a  frcblsai  in  the 
past,  then  less  assurance  exists  as  tc  the  degree  cf  fiice 
risk  or  ancertaint|.  fhough  traders  may  fs€l  lacre  confident 
as  to  the  raiige  of  x:otential  future  prices,  Bavj  additicral 
factors  are  present  todaj  that  may  influencs  the  eventual 
price.  Previously,  predicting  frices  given  that  a  fr€€2€ 
would  not  occur  aas  relatively  easier  than  tcdaj.  Icday 
price  risks   come  frcia    more   sources. 

It  appears  that  Florida  processors  have  generally  lest  a 
degree  of  certaintj  as  to  future  cciiditiccs  which  shccld 
increase  the  usefulness  of  the  futures  oarket  for  tfeem- 
Time  associated  with  the  axecutioc  cf  iafcrtiiig  ccctracts 
also  provides  pxocessors  additional  reason  tc  use  the 
futures    Market.  lapcrt  contracting   is     a   fcriB     c£   fcmard 

contracting  where  a  fixsd  price  and  Quantity  are  agreed  Ufon 
for   delivery   in  the   future,  £y   selling  futures   fcisard   at 

the  time  of  the  iKport  a-greefflent,  iapcrters  can,  to  a 
degree,  insure  protection  frons  the  risk  that  prices  lay  fall 
in  the  iateria.  A  change  in  the  form  of  inventory  hcldings, 
towards  increased  tank  hcldings  and  less  hcldings  in  the 
smaller  55  gallon  bulk  containers,  may  have  decreased 
processors  willingnass  to  aaJse  deliveries  en  futures 
contracts. 
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Ihe  poteatiai  affect  cc  growers  is  largely  due  tc 
chaages  in  pricing  and  the  associated  ris]<s  Bsnticned  abcAse. 
Those  «hc  iaarket  their  fruit  through  coopsrativss  and 
participation  plans  fac€  less  jrice  xis.k  because  their 
return  is  a  faBction  of  ?ca  prices  across  the  season  aBd  not 
only  current  prices.  Ihose  who  sell  in  the  cash  larket  face 
greater  price  risk  a:nd  will  tend  to  fce  mors  sscsitive  tc 
changes  in  price  risk. 

Attitudas  about  risk  teing  a  aajor  attribute  eoipicyea  by 
theory  to  explain  speculative  tshavicr  would  lead  cne  tc 
suspect  a  cha cga  in  the  speculative  interests  that  use  the 
futures  mar3cet.  Continued  use  iy  oary  is  likely  because  of 
their  accumulated  kacwledge  afcout  the  industry.  Ic  the 
extent  that  particular  traders  understand  the  raiif icaticns 
of  industry  develofaents,  they  will  tend  to  gain  at  the 
expense  of  the  less  infcrned. 

In  summary,  the  overall  effect  of  imports  and 
coinciding  events  is  a  different  eEvircoient  which  might 
well  iniluence  FCQu  futures  trading,  futures  prices,  and 
basis  iiiovefflents, 

.§J2£.aaS_5.k§2-?I_inailsis 
It  is  desirahle  tc  treat  the  various  concerns  discussed 
in  the   frevious  secticn   within  one   theoretical  frase^icrk. 
Such  treatment  will  hopefully  provide  a  focus,   allowing  lor 
clearer,  less  complex  theoretical  and  eapirical  analyses. 
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fraditional  storage  tiieory  being  ccEceraed  with  the.  hasls 
onlj  has  ajany  advantages  when  coniparsd  tc  supply  and  deaand 
type  analysis  asd  similar  technigues  which  are  designed  tc 
axplaii]  futures  prices.  The  futures  price  is  iffifcrtact. 
However,  bj  dealing  witb  the  tasis  ceIj,  cne  avoids  the 
complication  of  dealiEg  lith  the  general  level  of  the  ICCJ 
prices,  which  have  cocsistently  increased  in  tbe  last 
several  seasons.  ihis  increase  is  net  of  isBediate  ccncern 
for  hedging  or  efficiency  considerations,  which  are 
ultimately  related  tc  the  temfcial  diflereEces  in  prices 
over  time.  Successful  hedging  generally  depends  on  shetber 
the  basis  widens  or  narrows.  Efficient  futures  fricirg, 
like  efficient  allocation  of  a  good  ever  time,  depends  on 
whether  price  differences  across  tiite  reflect  the  various 
costs  associated  with  stcrage.  3y  introducing  the  present 
or  trend  price  level  intc  the  acalysis,  complexities  are 
introduced  that  may  prevent  precise  delineation  of  the  hasic 
concerns  of  hedging  and  efficieEcy, 

For  the  FCOJ  industry  storage  theory  implies  sticog 
concern  for  the  actions  of  processors,  who  provide  the 
storage  function  for  the  industry,  is  discussed  in  Chapter 
I,  florida  processors  set  ?CB  prices  thus  establishing 
product  value  throughout  the  industry.  Ss  a  wiscle, 
processors  are  a  relatively  «ell  inferred  group,  a 
reflection  of  their  position  in  the  marketing  chain  which 
calls  for  dealing   with  racst  stages  throughout   the  vertical 
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distribation  system.  Procasaors  have  played  a  direct  rcle 
in  the  increase  in  iapcrts,  suggesting  that  as  a  whols  tfcej 
are  in  a  position  to  test  undsrstaca  the  imflicaticas  of 
iffi^crts  and  associated  dev^^lof Eants  for  prices  and  future 
values.  Processors  also  keef  detailed  data  cd  their 
operaticBs.  Ihese  considerations  suggast  that  a.n  aiialysis 
based  on  storage  theory  for  the  fCCJ  iEdiistrj  nill  he 
relatively  free  of  distortions. 

As  reviewed  in  Chapter  I,  storage  theory  is  applicahle 
to  coaceptualizixig  tasis  patterns  because  both  are  ccncerred 
with  differences  in  prices  over  tiae.  Efficient,  prcfitafcle 
storage  activities  iaply  that  decisions  as  to  the  auccnt 
stored  be  based  on  the  return  tc  storage  ufaich  is  a  function 
of  future  prices  and  storage  costs.  Since  prices  in  the 
future  cannot  be  known  with  certainty,  storage  decisions 
must  often  ba  based  on  an  expected  or  probable  future  price. 
The  profit  motive  reflected  through  arbitrage  insures  that 
the  iicplied  expected  price  that  storage  is  based  on  is 
eguivaient  to  the  futures  market  price  it  efficieiit  storage 
and  futures  pricing  is  present-  For  example,  if  present 
storage  is  being  tased  en  a  price  that  is  less  than  the 
futures  price,  such  stored  goods  can  be  sold  fcrward  at  the 
quoted  futures  price,  thus  locJsing  in  at  least  a  miniffiua! 
level  of  return.  Processors  can  revise  their  plans  and 
their  expected  price  tj  selling  for-sard  and  thus  locking  in 
the  futures  price. 
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Ilse  fiard-Dasss  model  (revieHsd  in  Chapter  211)  ^sbicl! 
explains  FCOJ  hasls  iBcvenents  thrcugti  storage  tbecrj 
provides  a  souad  f  raBJework  for  ccusiaariEg  ICCJ  basis 
iBovaiuents.  All  concerns  o±  classical  stcrage  tijscij  are 
addressed     bj   the      lodel,  Eosaiier,        develcpBeDts   in      th€ 

iadustrj  imply  thet  the  estimated  results  say  net  he 
applicaisle  today.  Changes  in  the  levels  and  ranges  cf  the 
explanatory  variables  and  differences  in  prices  suggest  tiiat 
an  estisats  based  en  recent  data  would  be  aore  useiul  in 
accessing  present  circarastances  tlian  tiie  criginal  results, 
More  iiapcrtant  is  the  pcssibility  tfcat  certain  corditicns 
have  chanyad  that  are  assumed  ccnstart  or  placed  vender  the 
ceteris  £ar.ik3§     corditiOD  in      storage   theory.  Changes   in 

siicli  conditions  cocia  result  in  chamges  in  the  estiaated 
paraffleteis. 

Increased  iapotting  might  well  represent  a  change  in 
underlying  conditions  assumed  constant  ty  stcrage  theory  and 
the  iard-Dasse  inodel.  Iliis  is  not  tc  say  that  the  exact 
level  of  imports  is  assumed  tc  remain  ccnstant  by  their 
fflodel.  Bather  it  is  assumed  that  the  level  of  ioiports  wien 
the  industry  is  faced  with  a  certain  set  cf  ccnditiciss  lill 
is  similar.  Documentaticn  of  such  a  change  is  difficult- 
Isifocts  have  increased  sufcstantially  and  ether  eccncsic 
conditions  have  changed,  making  it  impossitle  tc  ccsfare 
sifflilar   conditions. 
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In  analy-zlng  the  impact  of  the  aoted  industry 
develops snts,  focus  shall  he  placed  next  on  how  the 
estimateci  coeffici-ents  cr  faraiseters  cf  the  indefeudent 
vaxiaales  of  tha  i^ard-Dasse  aodal  aiight  have  changed  since 
their  original  astimate.  Their  ase  cf  a  tasis  residual 
variable  foriaed  by  subtracting  physical  storage  and  interest 
costs  from  the  tasrs  as  the  d€ferd€Et  variable  is  still 
applicable.  Defining  the  dependent  variable  in  this  iranrer 
in  effect  restricts  the  ccef f iciects  cf  these  ccsts  tc  equal 
one.  Sine©  theory  suggests  that  in  eguilitriuin  coiispetitivs, 
pricing  results  in  price  differ ences  ever  tiiue  reflecting 
physical  storage  ccsts,  the  restriction  is  justified  and 
should  not  change  ever  time.  Ey  reducirg  the  nusber  cf 
explanatory  variables  in  this  manner,  the  akility  tc  measure 
the  influence  of  the  other  explanatory  variable  is 
increased.  Defining  physical  storace  ccsts  is  relatively 
easy  and  straightforward.  Operatici3ali2atiCE  cf  the  ether 
cost  concepts  is  lass  straightforward  and  their  definitions 
cannot  be  reduced  to  a  racnetary  unit,  thus  preventing  any 
additional  restrictions. 

Convenience  yield.  Convenience  yield,  reviesed  in 
Chapter  II,  is  described  by  Ersnnan  {1S5€)  as  a  motive  for 
carrying  stocks  that  allows  one  to  he  in  a  position  tc  take 
advantage  of  an  unexpected  deraand  increase  without  revising 
production  schedules.  It  prevents  losses  due  to  lost  sales 
and  operational  iraf f iciencies  asscciated   with  frecuent 
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deliveries,     processing,    and    laTjisicn   of    frcduction 

schedules.   Hhetiier  one  wishes  tc  conceptualize  ccxsvenie^ce 

yisld  as  a  way  to  avoid  costs  (a  convsnieace   EDotive)   cr  a 

way   to   iucreasa   the   fiotatility   cf   future   jrcfits   (a 

speculative  active)   is  a  difficult   clioice  since  it  clearly 

addresses  both  coHcerns  ae  noted  ty  Bieinan: 

Shan  referring  to  ths  motives  for  holding  ason^y, 
tiia  conveniance  motive  is  crdinaiily  distiEguished 
from  the  speculative  ffiotive.  The  exact 
counterpart  of  this  convenieice  active  fcr  holding 
stocks  would  ajplj"  strictly  only  to  those  held  in 
order  to  avoid  ti€  nuisarce  and  ccst  of  (1) 
fiaguant  deliveries  fcr  processing  and  12) 
frequent  revisions  cf  the  product ici  schedule  tc 
effsct  iacraas€d  sales-  The  definition  presented 
in  this  paper  is  soncwhat  trcad«i.  1c  include  in 
the  definition  cf  cccveniencs  jisld  the  ienefit  cf 
being  in  a  jcsiticn  to  take  advantage  cf  a 
possible  price  rise  en  short  notice  would  seem  tc 
place  these  holdings  in  the  categcrj  cf 
speculative  stccks- 

In  such  questions  cf  definition,  nsefulness 
is  genarally  accspted  as  the  critsricn  for  choice. 
the  line  of  distinction  tetweer  ccrvenience  and 
speculative  stccK  is  a  thin  one.  If  a  firK  is 
presumed  to  hold  stocks  for  the  purpose  cf 
convenient  handling  cf  an  expanded  flow  cf  orders, 
how  can  this  increase  in  crders  cccur  unless  the 
tctal  market  desand  for  consumption  increases?  If 
it  is  not  a  mere  shift  in  cider  froE  ere  firs  tc 
another  while  aarket  demand  remains  unchanged,  the 
current  price  can  remain  ccrstaiDt  cnlj  if  supplj 
is  perfectly  elastic  in  the  short  run;  there  is 
nothing  a  pricri  tc  guarantee  that  this  is  the 
case.  On  the  ccntrary,  once  stocks  have  fceen  fut 
into  storage  with  the  intention  cf  carrying  tfceiE 
tc  a  future  period,  price  in  the  current  period 
«ould  have  to  be  tid  up  Ij  these  «hc  intend  tc 
consume  them  in  order  that  sosa  of  the  stocks  le 
diverted  to  current  consusitticn-  (1958, pp.  70,71) 

Increased  availability   of  iiasports   lessens  the   extent 
that  domestic  inventories  must  le  relied  en  tc  leet  sales  in 
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the  future.  Previously,  Inventories  at  certaiE  tinses  cf  the 
year  represented  all  available  supplies.  laforts  prcviae  an 
alternative  source  of  sufplies,  lesscuing  the  degree  that 
dosastic  iaventories  mast  he  relisd  oe  to  deal  with 
uBforessen  increases  in  demand.  less  ccncern  need  fce  placed 
on  present  invantorj  levels.  li  inventories  should  iall  tec 
low,  imports  can  be  used  tc  increase  theis  tc  a  lEcre 
desirable  level.  Given  a  frseze,  tlie  return  to  inventories 
will  be  less  with  increased  iipcrt  availability.  Vae 
speculative  motive  for  holding  inventories  should  bave 
decreased. 

Domestic  fruit  is  processed  %'i-en  ripened.  Erocesscrs  have 
little  control  over  the  intlca  cf  domestic  oranges.  Ihe 
concepts  of  efficient  production  scheduling,  central  over 
deliveries,  and  operational  efficiency  are  cf  minor 
iiaportaace  in  analyzing  the  doiaestic  scene.  These  concepts 
are  mors  applicable  to  the  analysis  cf  isjcrts,  Iifcits 
provide  an  additional  source  of  supplies  and  alloi*  for  less 
concern  over  the  scheduling  cr  ccntrclling  cf  sales.  Ihe 
possible  lost  ccnv-enience  of  decreasing  inventories 
presently  is  less  if  iaports  can  eventually  be  used  tc 
increase  inventories, 

Tiius,  both  the  speculative  and  convenience  motives  ajjear 
to  have  decraased.  It  is  hypothesized  that  the  convenience 
yield  coefficient  has  become  less  negative  with  the  grcfcth 
of  foreign  supplies. 
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Jl.§JS-i^£.§S.iM-  ^^'^  imfact  on  the  risk  jieoiuiE 
coefficient  hinges  on  the  ifflplicatiocs  of  indcstrj 
derelcpaents  on  the  perceived  degxea  of  risk  cr  UBcextaintj 
associated  with  future  prices.  Ihe  risk  preiaiuni  variatls, 
discussed  in  Chapters  11  aad  III,  is  mctivated  fc^  «iiat 
Breunan  (1958)  calls  the  risk-aversicri  ccafOBeBt  of  storage 
cost.  Marginal  risk-aversicr  is  cftec  viewed  as  an 
increasiflg  fuiictica  of  iDventoriss.  Ss  inventories  rise, 
potential  losses  from  unforesecE  price  changes  iocreass. 
BranBan  hypothesizes  that  for  most  instances  one  can  exfsct 
a  point  to  exist  ¥h€re  aaditicns  to  iEV€Dtoxj  will  result  in 
marginal  risk  increasing  very  rapidly  since  at  this  point 
additional  potential  losses  frcE  unfcxeseen  price  cbangas 
would  seriously  endanger  the  firai's  financial  standirg- 
According  to  this  view,  toth  the  expected  frice  in  the 
future  and  the  futuras  price  ssill  tend  to  te  higher  at 
larger  inventory  levels. 

Ihe  8ard-Dassa  Eodel  operaticnalizes  the  risk  preasiaB. 
concept  with  a  crof  forecast  variatle  sultiflied  fcy  a  time 
Goisponent.  The  logic  is  that  the  larger  the  forecast,  then 
the  greater  the  pcssitility  that  future  inventcries  sill 
deviate  from  their  expscted  level  due  to  inaccurate 
forecasting,  resulting  in  a  revision  cf  price  expectaticrs. 

Arguffients  for  both,  an  increase  and  a  decrease  in  the 
risk  premium  coefficient  since  Sard-Easse's  estiiate  can  he 
cited.    Though   ispcrts   potentially   can   sitigate   price 
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chaages  due  to  freezes,  the  pcssibilitj  cf  iicjcrt 
interroptiori  increases  the  pctsitial  raagEitude  c*  jrice 
Lncreasas.  Generally,  Florida  processors  appear  l€S£ 
certaia  as  to  future  ccnditicrs  and  £ric€S  due  to  the 
increased  reliance  oa  imjorts  and  increased  processinc  of 
orange  juice  outside  the  state  c£  Flcrida.  It  is 
hypothesized  that  the  risk  preaiuiQ  coeffici^ct  has  iijcreassd 
in  recent  years.  Imports  prctably  help  held  dc«n  price 
increases  follosiisg  a  freeze,  suggesting  less  risk- 
However,  increasec  iiDpcrt  availability,  a  chaage  in 
Brazilian  pricing,  cr  an  increase  in  doffiestic 
competitiveness  ail  iisply  greater  price  risk. 

Market , li -juidi t y .  He  hypothesis  is  offered  fox  market 
liquidity  the  other  traditiccal  explaratory  variable,  in 
addition  to  convaniencG  yield  and  risK  premiuii,  in  the  iard- 
Dasse  model.  Market  liguidity  addresses  price  distcrticns 
resulting  from  a  lack  of  speculation  relative  to  hedging 
activities  in  the  futures  market.  iard-Easse  found  the 
market  liguidity  variable  to  he  iEsigniflcaEt. 

££-§§S,§._ki§.S-  I:itplanatory  variables  unigue  to  the  iCCJ 
laarket  are  freeze  bias  and  fre€2€  occurrence.  Ireese  bias 
addresses  the  tendency  for  the  basis  to  be  bid  up  by 
speculative  traders  who  hope  tc  profit  froai  the  cccurr€nce 
of  a  freeze.  The  total  freeze  bias  effect  was  ireasured  by 
the  use  of  two  variables  —  the  freeze  tias  variable  (fBft}) 
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and  the  freeze  bies  adjustEect  variable  {fESft})  which 
allows  fci:  availaile  supplies  tc  iailuecce  the  extent  cf  the 
total  freeze  bias.  See  Chapter  311  for  discussion  cf  thess 
variables. 

Industry  developments,  especiallj  importing,  appear  tc 
have  potentially  lessened  the  atfect  cf  freeaes  cb  prices. 
It  was  hypothesized  that  the  total  freeze  fcias  aeasured  ty 
the  net  impact  of  FEft]  and  lEA  jt}  has  decreased  due  tc 
increassd  import  availability. 

.I.SS.i-5§_.occurrenc.e.  Ihe  frceaa  cccarrence  variaile  vias 
included  because  tie  futures  pxice  tends  tc  react  guicl^er 
than  the  cask  market  to  to  actual  freezes  resulting  in  a 
temporary  widening  cf  the  basis.  It  «as  hypothesized  that 
the  freeae  occurrence  variable  cceffici€r.t  has  decreased  due 
to  the  apparent  mitigation  of  th€  effect  of  freezes  on 
prices.  That  is,  for  the  same  level  cf  stocKs  cce  iculd 
expect  the  laarkat  to  reflect  less  of  the  potential  ispact 
froffl  a  freeze  resultisg  in  a  fctential  crop  shcrtfall  since 
iajorts  could  be  brought  in  to  partially  offset  soae  cf  the 
crop  losses. 

il£  g.^  J?  g.§.J:  ggj  _B  Ifl^  S.i-  gg  .^.  g.l  -  l§.S,JS§.^ ..  ^ij  us  t^en  ts 

In  addressing  ths  hypcthesizad  change  in  the 
coefficients  it  is  important  tc  distirguish  between  a  cne 
time  change  and  various  possible  adjustaents  that  wculd 
occur  over  time.    A  cne  ticas  change  in  ccefficierts  iaplies 
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that  all  ths  cited  changes  taat  cGtantially  affsct  the  basis 
occatrsd  at  soae  identif iaiale,  discrete  foint  in  tiae  and 
that  Hiarkst  participants  fullj  understood  these  changes  and 
reacted  accordingly.  If  an  adjustment  period  is  needed  for 
participants  to  uaderstard  changes,  particijauts  vaij  in  the 
tiae  it  takes  for  theai  to  raact,  and/or  multiple  changes 
occur,  then  a  one  time  adjustsent  may  net  be  flausifcle. 

Ihe  nature  and  diversity  of  the  cited  develcpffients  in 
the  FCC J  industry  lend  support  tc  the  icter j retaticn  that  if 
some  chancja  in  coefficients  has  cccured,  then  acst  Jikely 
some  adjustment  period  was  needed.  Bo  discrete  pciEt  in 
time  can  be  isolated  and  labeled  as  the  point  at  wbich  the 
hypothesized  structural  shift  occurred.  It  is  incst  dcuttful 
that  market  participants  faecaiue  aware  of  these  changes 
ifflffiediateiy  after  their  occurrence  oi  fully  ucderstccd  the 
iaplicaticns  of  such  changes.  Bather,  it  appears  Ecre 
likely  that  time  was  needed  tor  understanding  tc  cccur  and 
that  different  ccacerns  varied  in  the  time  needed  tc  gain 
awareness.  The  nature  cf  the  develcpaects  suggests  fcssitle 
structural  changes  have  not  taJ^en  place  at  a  particular 
point  or  period  in  time  tut  have  occurred  ic  a  ccrtirccus 
manner  over  an  extended  period,  for  exaopls,  iopcrts  have 
trended  upward  daring  the  last  cecade;  herce  the  inplication 
is  for  a  continuous  change  in  ceteris  i^aribus  conditicrs  and 
continuous  adjustaents  in  the  ccelf icierts. 


104 

To  ccnceptiiali?8  potential  changes  in  cosffici€cts  as 
occurring  in  a  cor-tinucus  fashiofl  ovbt  time  appears  tc 
provide  a  framework  that  allows  fcr  adjastnients  in  tiie 
coafficiects  to  correspoRd  raascnablj  well  to  changes  in 
conditions  and  yet  one  tfcat  is  rot  unnecessarily  ccajlex. 
Such  an  approach  was  amployea  in  estimation-  figure  5.1 
provides  insight  into  the  dynassics  cf  the  adjustraent  process 
iaplied  by  the  time  varying  parao-^ter  procedure  esiplcyed  tj 
using  a  change  in  import  conditicrs  as  an  exaiple.  Consider 
a  level  of  iiaports  that  is  relatively  high,  laseo  on 
previous  axperience,  for  current  ccndi tiers  or 
circuistances.  Initially  or  in  the  short  run  inventories  oi 
stocks  will  increase  due  tc  Increased  iijcrts,  c.et.§,iis 
paribus^  Increased  stocks  will  result  in  a  change  in  the 
basis  residual  as  determined  by  the  current  coefficierts  cf 
the  model  (affect  ft  in  the  diagraai).  If  imports  should 
continue  at  this  higher  level,  then  market  participants  will 
scon  conclude  that  the  increase  in  imports  dees  not 
represent  a  random  occurrence  tut  a  peroacert  change.  Ihey 
will  come  to  expect  higher  levels  of  imports.  Ihis  charge 
in  expectations  should  he  manifested  ty  parameter  charges  in 
the  model  (effect  B  in  the  diagraiD)  . 

Changed  parameters  result  in  cccditicrs  similai  tc 
those  in  tho  past  causing  a  different  or  changed  hasis 
prediction.  Also,  in  the  Icng  run,  the  increased  iapcrt 
level  ffiight   wall  result  in   a  change   in  the  values   of  the 
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Figure  5.1.   Hypothasized   effect    of   unpredicted   iaport 
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depeadent  variables  Ib  the  scdel,  such  as  inverter ies 
{effect  C  in  the-  diagram)  .  Teijorarj  increases  in  imfcxts 
would  not  result  in  significant  long  run  effects  tut  would 
act  iiainlj  in  the  sbott  ruii. 

Adapting  this  |arspectiv€  tc  the  d€velcp5i€nts  in  th€ 
FCQJ  industry  and  the  trend  nature  of  these  develcjaents 
results  in  the  interi;rstation  that  parameters  have  changed, 
corresponding  to  the  trend,  Mhile  deiiiaticns  fros  the  trend 
have  onlj  resulted  in  teEporarj  or  short  run  changes.  In 
essence,  the  implication  is  that  aaxket  participants  fcric 
expectations  as  suggested  by  the  trend  and  these 
expectations  influence  tasis  patterns  via  parameter  changes- 

Ihs  exogenous  ct  ceteris  garibus  variables  values  tirat 
deviate  froa  the  trend  have  their  influence  concentrated  in 
the  short  run.  (Exogenous  is  used  in  this  studj  to  refer  tc 
variables  or  conditions  not  emfcodied  in  the  Ward-Easse 
fflodal.  They  are  placed  under  ceteris  larifcus  bj  their 
model.)  The  basis  at  as^  point  in  time  is  tsore  a  function 
of  where  the  trend  of  exogenous  conditions  is  at  that  tiae 
than  the  actual  level  of  the  exogenous  ccrditicns. 

Ho  relationship  between  independent  variables  and 
exogenous  variables  is  necessary.  Fcr  example,  there  dees 
not  appear  to  have  been  a  noticeable  change  in  inventories 
carried  ty  processors^  despite  ircreased  iEfcrts.  Changes 
in  the  ceteris  .paribus  condition  will  influence  parameters 
even  if  these  changes  are  not  correlated  «ith  charges  in  the 
independent  variables. 
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Ihe  mathefflatical  iaplicaticDf  cf  the  i-iofcsed 
adjustaeDts  are  presented  belcw  by  «fai  c.t  ccffipariscn  tc  the 
aara-Dasse     aodal.  Th«     original     iara-Iasse        fficdel     is 

sumaarized   as 

(5.1)  BR{t}    =    fi    BP{t3,    CV{t},    f5I{t},    ?B|t},    .FEAJt}, 

^Z!t|,    [    iX|t}  j  ). 

(5.2)  given    JX  {t}  j    =    IX{t-1}| 

where 

BE  {t}    =  basis   residual, 

CY Jt}   =   convenience  yield, 

HI  {t}    =   market   liguidity, 

IE  {t}    =   freeze   ties, 
.FBI  [t}    =   ,free2e    bias  adjustment, 

12  It]    =   freeze   cccursDce, 
IXitjl    =   vectcr   of   exogenous   cocditioDS  or   variatles. 

Kote  that  1X1^3  1  is  as  atteai^t  tc  guaEtif:y  excgencus  factors 
that  are  fiaced  under  the  cetgris  £arifcus  ccnditicr  ty  the 
8ard-easse  model.  ihese  factors  arg  assciioed  tc  reaain 
ccnstant  over  time  as  is  stated  fcj  eguaticn  5.2  but  aa^  have 
changed  significantly  sines  the  Kard-Dasse  model  was 
estimated.  It   shculd      te      noted      tlat    the      vector      Pitjj 

represents  a   rather  abstract   concept;    actually,   it   «culd    rot 
be   possible   to      guactify   sxcgencus    factors    as      accurately    as 
IXltJl      injplies.      The   icdependert   variafcles   are   defined   as 
(5-3)  BP  {t}    =    f  {    SA|t3  ,    t    )  , 

CY  it]    =    f  {    Sit),    t    ), 
ML  {t}    =    f  {    Mlty,     ICHCIl    )  , 


1C8 
FB  {t}    =    f  (    t ,    t*    ) 

FBAft}    =    f(    t,    t*,     JiS^lt]     )     =    f  J    ?£{t},    NSAJt}     ), 

FZ  {t}    =    ±  {    IEKP{T3    ) 

where 

sa  {t}  =  curient  prediction  of  stocks  available  ±or 
seasoB^ 

t     =  time   iij     tha   season    (^eeks   remaiiiirig      in    the 
life   cf   a  specific   ccrtract) , 

V  {t}    ~    volume   of   futures   trading, 

|CHOIit}|    =   absolute   value   cf   charge    in   cper   interest 

t*     =   t   when  threat   cf   freeze   iias   past, 

HSA{t3  =  current  predicted  aifailatle  stccks  for 
season  Ksighted  by  average  predicted 
availability  fcr  the  present  tiiae  in  the 
season, 

fEMP{t}    =      average     degrees        fcelcH      28        at      selected 
growing   regions. 

Table        5.1  reviews  coefficient  relaticnskips        and 

hyp  oth'Ssizas  for  tha  Mard-Basse  model  definiticnal 
relaticBships    (time   subscripts   have   teen    emitted) . 

fiffie  or  t  in  the  Sard-Dasse  Eodel  refers  to  tice  «ithin 
the  season  or  length  of  tiise  ficm  the  terminaticn  cf  the 
July  ccntract.  The  final  weak  of  the  Ouly  contract  has  a  t 
value     of  zero,        regardless   cf      the      year  considered.  Ic 

inccrpcrats  the  possibility  cf  allowing  parameters  tc  vary 
across  seasons,  the  ccncept  cf  ccntinucus  tiise  cr  cuEulative 
tinie  must  be  introdnced.  Towards  this  end,  1  is  defined  as 
the  nuaiber  of  periods  elapsed  since  the  tecirning  cf  the 
data      period   under      consideration;      T      begins      with   one      and 
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lable  5.1.   Beview  of  relaticuships   in   the   Jiard-E 


asss   fflcdcl 


Predicted 
Paraaeter 
HelaticBsiiip 


ass/asp  >  0 
aaa/acY  >  o 

iBS/aHL   <  0 

asB/aFB  >  0 

SBS/iFBA    <    0 
SBa/§FZ      >    0 


D«f ifflitional 
Belationship 


Chaiii 
Belaticnsiiip 


SEP/aSA 
SCY/SS 

SML/Slf 


>  0 
<   01 

>  0 


{SBB/SEP)  {3EP/aSA)         >    0 

(aBB/acx)  (3)cs/ss)         >  o 

(2BB/SKI)  {agL/@T()  <    0 

aaL/aiCfiOIl    <    02       {SBB/mBl}  <aKI/3|CH0Il)     <    0 
3FB/2t        >    C3  (SBS/aFB)  (iFB/at)  >    0 

(aBB/iFEA)  (iPEA/asSA)  <  0 
(iBE/aFBA) {SFBA/SFB)  <  0 
(2BE/aFZ)  (SfZ/aiESP)       >    0 


SFBA/gNSa    >   0* 
^FBA/SFB      >   0 
iFZ/aiSf5P    >   0 


1  Taljle  assumes  S{t]<1.      if   S{t}>n   then  CYlt}=0, 

2  Eguals   zero   if    !CHOI|=0. 

3  Equals   zero  if   t<21. 
*  Eguals  zero  if   t<21. 


110 

increases  over   time.  The   variatle    t,      en      ths    ctliSi    bacd, 

records  tiiae  within  the  seascrs,  decreasing  in  value  as  the 
contract  approaches  maturity  and  starting  at  a  nsw  level  of 
about      52   the      next  season.  Ih^   corc€pt      c±   a      continuous 

adjustEsnt  in  coefficients  is  addressable  fcj  sutscripting 
the  predicted  parameter  relationship  in  the  above  tafcle  fcj 
If  with  the  understanding  that  this  notation  iapliss  that 
the  predicted  relationship  will  change  in  magnitude  in  a 
continuous  fashion  ever  tima.  Ihe  directions  of  the  trend 
of  predicted  ad justmsnts  in  jaraseters  are  £hc«n  fcelcw, 
assuiaing  t  is  held  constant.  actual  parameter  adjustients 
froiB  ohservation  to  observation  sisy  vaij  tut  a  general  trend 
is   expected   to  be   exhibited   over    tiffe. 

(5.4)       i{S3B/SBP)/Sl    >    0,    3  |iEB/3)CY)/i'r      >    C, 

2{aBs/3ai)/ai  =  g,  a  {3Es/aiFE)ya'i  <  c, 

i{«i)3E/3)PBA)/ai  =  0,  a  (4EB/ 3FZ)/'aii:  <  0- 
Note  that  the  f3  {t}  paranjetei  is  hypothesized  to  have 
decraassd  over  tiaa,  while  the  FEA jt}  parameter  is 
hypothesized  to  have  reiained  stable.  Thus,  the  total 
freeze  iias  is  hypothesized  to  have  decreased  over  tiae. 
fhis  hypothesis  reflects  the  telief  that  iajcrts  *ill  tend 
to  offset  the  affect  of  freezes  and  thus  lower  the  tias  as 
reflected  in  the  total  freeze  bias  adjustnient  (varicus 
coBibinaticns  of  changes  in  the  IE  {t}  and  fBi9{t3  coefficients 
will  yield  this  re£ult-~the  hyfcthesis  cited  is  the  least 
aibiguous) . 
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It  is  important  to  ncte  tiat  changes  In  the 
coetficieEts  vill  net  necessarily  act  in  the  saas  direction 
in  dsteriaining  the  total  cet  icfluence  en  the  iasis. 
Changes  in  the  basis  residual  may  tend  tc  lEove  in  dilferent 
directions  for  different  tines  c±  the  jear.  it  is 
hypothesized  that  the  total  freeze  tias  has  decrease 
substantially,  resulting  in  a  decrease  in  the  basis  during 
the  freeze  bias  period,  it  is  hypothesized  that  the  fcasis 
has  tended  to  widen  cnce  the  freeze  tias  feiicd  has  passed 
due  tc  cMnges  in  the  ccnvenience  yield  and  risk  frcBiuE 
impacts. 

A      susiiuary  of  the  hypothesized   temporal   adjustments 
within  the  model  is  presentee   in  Figures  5.2   tbrccgh  5.5. 
Ihe      hypofhesizad   impact  of   l   on  the  coefficients  is 
illustrated  witu  arrows,   if  the  arrcv  joints  in  tcwaids  the 
origin,   than  the   tsBporal  adjustment  results  in   the  graph 
being  pushed  in  towards  tlie  origin.    if  the  arrow  points 
away  from  the  origin,   then   the  teapcral  adjustment  resclts 
in   the  response   being  pulled   out  fiosi  the  origin.     Ihe 
effect   of  time   passing   within   the  season  is  depicted 
graphically  and  is  rarresented  by  t.    The  market  liguidity 
effect  is  not  graphed  since  nc  hypothesis  as  tc  its  ucveinent 
over  tine   is   oftered.     Figure   5,ii    illustrates   the 
hypothesized  impact  on  the  total   fr€e2e   tias   «hich  is 
defined  as  F3  {t}  +  IB5{t}. 
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Figure   5.2.      Hypothesized      change   ic      the   CY{t}      coefficient 
over   time 
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Figure  5.3.   Hjpothasiaad   change  in   the  EP {t}   coefficient 
over  tiae 
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Figure  5.4.   Hjpothasizsd  ciiange   in  the     total  freeze  bias 
over  time 
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Figure   5.5.      Hypoth€si2ed      change    ii3      the  JFZ  {t}      coefficient 
ovar   tiiae 
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Ifae  hjpothesizecl  evclutiou  cf  tasis  patterns  has  tanj 
ifflplications  for  futures  iiiark€t  users.  Geisetallj,  under- 
standing  how  basis  patterns  have  adjusted  in  the  fast  to 
changing  conditions  should  prove  useful  to  jartici jacts  as 
they  access  the  potential  iaiplicaticns  cf  future 
developments.  A  decreasing  freeze  tias  should  cr  the 
average  lead  to  decreased  profiting  by  most  short  fedgers, 
who  historically  have  been  in  a  jositicn  tc  jrcfit  frca  the 
narrowing  of  the  basis  that  usually  occurs  througfccut 
winter.  A  narrosing  cf  the  tasis  is  bj  defiBiticn 
profitable  for  short  hsdgers.  fc  the  extent  that  the  freeze 
bias  has  decreased,  cne  «ould  expect  less  narroMing  cf  the 
basis  and  therefore  less  profits  for  short  hedgers.  any 
change  in  convsnience  yield,  fiice  risk  and/or  the  risk 
preaiuffi  would  also  have  direct  iisplications  for  traders.  In 
accessing  the  impact  cf  these  hypothesized  changes  en  basis 
patterns,  quantification  is  necessary  to  decipher  total 
impact.  A  stateiBent  regarding  the  relative  lagnitodes  of 
the  hypothesized  changes  is  necessary  to  grasp  total  iffpsct 
since  these  hypothesized  changes  when  considered  in 
isolaticn  can  have  different  iaplicatiojQS-  Changing  of  the 
relative  magnitude  of  hasis  deteimiiiants  ever  tine  sill 
influence  the  general  shape  ox  the  typical  basis  patterc  as 
time  passes.  Knowledge  of  hew  the  basis  pattern  is 
fluctuating  would  be  useful  to  hedgers  in  their  deciding 
when  to  get  in  or  out  of  the  markst. 
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The  rationale  behind   and  the  results  of  estiiEates  aiied 
at  guantifying  tiia  fcjpotiiesizsa  changes  are  pressuted  Id  the 
next  two  chapters.   la  Chapter   VI  tie  Ward-Da sse   lodel  is 
estimatea  over  tke   original  and   undated  data  i^ticGs. 
Interpretation  of  coefficisnt   ciianges  is  iccluded.   In 
Chapter  VII  a  soaciticaticn  using  a  fix«d  time  froia  aaturitj 
basis  residual   as   the  dependent   variable   is   presented, 
allowing  for  coasideraticn  of  laore   than  the  July  contract 
and  for  coasideratica  of  the  acrths   ret  cohered  tj  tie  Jclj 
contract   model    (and   for   consideration   of   seascnal 
differences   during  these   months).     Istiffiates  asing   time 
varying   paraaetars  were  made  using  these  constant  period 
from  fflat-arity  models.  The  July  contract  was  not  estimated  in 
a  time  varying  parameter  framework,  due  tc  the  disccrtinuitj 
in  tbe  time  series  that  occurs  between  the   period  that  the 
contract  closes  in   July  cne  seascn  and   EeceBber,   thich  is 
the  initial  period  ccnsidered  each  season.    By  considering 
how  constant  time  from  maturity   models  adjust   in  a   tine 
varying  parameter  fracewcrk,   it  is  possible  to  gain  insight 
into  how  a  specific  contract,    such  as  the  July  ccntract, 
would  adjust  in  a  similar  frajaesork. 


CHAEIEB    11 

ESTIflAIICl    OF    THE    JVll    BASIS    MCDEL 


In  this  chapter  variable  specif icati ens  and  results  of 
re-estiiaatiag  the  ^ard-Dassa  acciel  ever  the  crigical  and  an 
updated  data  period  are  preseDted.  Eeriods  considered  ars 
1967-58  through  the  1973-14  seasons  and  the  1967-68  thrcogh 
1981-82  seasons.  Comparison  of  the  results  of  the  t»c 
estimates  provides  insight  into  tlie  evclcticn  of  ICGJ  basis 
patterns   over   time.      Interpretaticns   are    included. 

Ordinary  least  sguaies  astiaates  were  obtained  and 
adjustHients  for  serial  correlation  asads.  Ideally,  as 
discussed  in  Chapter  V,  estiaiation  procedures  that  would 
allow  for  the  estimated  coefficiects  to  change  ever  time 
would        be     preferred.  However,        available        estiiation 

procedures  ara  not  suitable  fcr  fflcdels  that  address  a 
disccBtinuous  tiiae  period,  such  as  in  the  Rard-Basse  uodel. 
The  model  encompasses  data  frciB  lieceffltei  thrcugh  iid-Jolj  cf 
each  season.  Ihere  is  a  tiass  gap  or  discontinuity  tetween 
the  final  July  observation  and  the  beginnicg  cf  the  next 
season  in  Decambar.  Even  if  the  model  was  extended  tc  cover 
the  entire  year,  there  would  he  a  discGEtimuity  associated 
with  switching  froa  one  contract  to  the  next  after  contact 
teraiination. 
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In  th€  next  chajtsx  the  modsl  was  specified  tc  allc«  for 
a  contiguous  data  period,  fiathsr  than  calculating  tb€  basis 
residual  for  the  Jalj  contract,  the  tasis  residual  used  in 
the  next  chapter  «a£  .fcased  on  tbs  contract  that  is  a  certain 
fixed  time  from  aaturitj,  Estiiates  vers  based  on  ccntracts 
that  are  two,  three,  four,  five,  and  six  months  a^ay  froir- 
maturity.  Time  varying  xDaraiDSter  estiaates  were  cltained 
using  these  residual  calculations. 

In  this  chapter  results  cf  various  cacdel  specifications 
ovsr  the  original  data  period  are  presented  first.  ihe 
purpose  of  reviewing  these  specif icaticns  is  tc  provide  an 
explanation  as  to  shy  the  final  specifications  were 
selected.  in  the  next  section  the  final  estipsates  fcx  the 
two  data  periods  are  presented.  A  review  of  soae  estiuation 
problems  encountered  fcllcws.  Finally,  an  inteipietaticn  of 
coefficient  differences  is  given- 

Initial  Estigates 
The  initial  steps  in  updating  the  model  included 
collecting  data  and  re-estimaticn  of  the  Ward-Easse  model 
over  the  original  data  period.  Slight  differences  in  the 
data  prevented  an  exact  replication  of  the  original  results. 
For  example,  llard-Easse  used  a  weekly  average  futures  price, 
while  the  week's  clcsi^ng  futures  price  is  used  here.  litfcer 
price  would  be  appropriate-  Siitilai  results  would  ts 
expected  for  estimates  based  on  either  definition.  Since 
the   week's   closing   futures   price   data   were   readily 
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accessilsle,   this  series  was  used  lather  thac  scse  average 
weekly  jrice.    The  aiarket  liguiditj  variable  in  the  f resent 
studj  is  dafinad   scmewhat  differentli  than  in  tJie  criginal 
model  due  to  the  availatilitj   cf  data  (the  sarJcet  liguiditj 
variable   was   insignificant  in   the  original  Ward-Easse 
estimate).    Temperature  data  in   periods  subsecuent  tc  that 
considered  hj   aard-Dasse  isare  not  reported  for  the  locations 
used  by  Ward-Dass€;    hence   alterrative   locations   sere 
selected  fox  which   teraperature  data  were  available   for  the 
entire  1967--82  period.   The  interest  rate  used  hers  differed 
from  the  original  model.    aard-Basse  had   226  otservaticns 
while  the  attempt  tc  replicate  their   acdel  mas  based  en  229 
observations. 

The  present  studj  accepts  the   Sard-Dasse  estimate  cf  t* 

{the  period  whan  the  .FCCC  futures  .market  no  longer  reacts  to 

potential   freezes)   and   therefore   dees   net  icake   use   of 

fflaxiinuB  likelihood   procedures.   Crdinary   least  squares   is 

used  for  model  sstinatico. 

Initial  Specificati en 

The  initial  attampt  to  replicate  the  Sard-Dasse  icdel 
was  with  the  variables  defined  as  follows  {though  there  are 
some  differences  in  variable  specif icaticn  between  the  Bard- 
Dasse  and  the  present  estimates,  the  sanse  notation  is  used 
for  both).  The  defendent  variatle,  the  Jul^  contract  basis 
residual,  is  defined  as 

(5.  1)   EH{t}   =   E|t}  -  M  {t} 
where 
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B3  It}    =   the     Juli   basis     residual   in      fericd    t      for 
PCCJ    (cents   pel    found   solids), 

B  {t}    =   FCCJ   fcasis    {cents    per    fcund    solids), 

a{t}    =   storage   and   interest   ccsts    {cents   per   found 
solids)  • 


B  Jt}    and   M{t3    are   defined  as 

(6.2)     B{t}    =    S?{t}    -     (    CP{t3     4    TC{t}    ) 
wiere 

FP{t}    =  weekly      closing        futures      fries  ct      inlk 

concentrate         (cents      par        found  solics) 

(Citrus     Associates      of      the      S.y.  Cotton 
exchange,    1967-711)  , 

CP  {t}    =  ra«      fruit      price   d€livered-in      tc      Ilcrida 
processors        (cents        per        pound        solids) 
(Florida  Cannexs  association,    1967a-7i4a)  , 

TC{t}  =  cost  ot  converting  fruit  intc  bulk 
concentrate  (cents  psr  pound  solids)  (Bocks 
and   KilEer,  1S67-e2)  . 


(5,3)       mt]    =   Citj    +    i    exp(rt)    -    1    )(   CfttJ    +   IC{t}    ) 
where 

C {t}    =  storage     cost      for     Florida      processors      tc 

carry     bulk   fCCJ     for     the      length   of     time 

regaining      on      the      July      futures     contract 

(cents   per   pound  solids)     (Books  and   Kilo€r, 

19t7-19a2), 

exp(rt)  -  1  =  an  adjustment  for  calculating  int€r€St  on 
the  initial  outlay.  t  is  leeks  rsEainiag 
until  the  July  contract  natures.  r  is  the 
interest  rate  (Survey  of  Current  Eusiiiess: 
1967-7il)  , 

other  variablas  are  as  defined  above. 

The  basis  is  calculated  using   an  implied  bulk  price  derived 

from  the  fresh  fruit  price.    alternatively,  an  iaplied  bulk 
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price  could  be  derived  fiom  the  vhclesale  FCE  pzics.   Ihe 

derivation  aaplojed,   fcased  on  the   cash  jrice  fci  fresh 

fruit,   reflects   wsaklj  mrkat   conditions  sore  so  than   a 

derivation  bassd  on  the  wholesale  ?C3  price,   which  tecds  tc 

b  s  rigid. 

The  risk   premiua   refers   tc      the   tendency   for    the  futures 

pric€   to  ba  bid   up    when      anticipated   supplies   and    stocks    are 

high   in      order  to   provide      prctecticn   tc    stcc}c      hcldeis  ircni 

unexpected   pric«   changes-      It  is   operationalizsd   as 

{5.4)        £Pit}    =     C    SA|t}     )  {    t    ) 

where 

BP  {t}    =   risk    premiua, 

SA  [t]  =  projected  availabilitj  of  stocks  for  the 
season  <OSDA  Crop  forecast  for  flcrida 
1,000  boxes)  (Florida  Citrus  Mutual,  1968- 
1975), 

t  =   seeks   until  the    Julj      FCCJ   futures   contract 

matures. 

Convenience  yield  addresses  the   tendencj  for  the  cash 

price  to  be  bid   up  relative   tc   the   futures  price   «hen 

inventories  are  loi,    ihe  conveniecce  yield  variatle   is 

based  on  weeks  of  supplies  on  hand   for  Flcrida  processors, 

which  is  defined  as 

(6.5)   I{t}  =  (  I«?{t}  /  IBMOVIt}  )  <  52  ) 

where 

I{t}    =  weeks   of   supplies   on    hand, 

lUVitI  =  inventory  of  fCCO  held  fcy  Flcrida  processors 
at  the  end  of  week  t  (thousands  cf  gallons) 
{Flcrida   Cannars    association,    1966-7  41), 
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YBHGVtt}    =   total        iccveaient        cf        FCOO        fci        llcrida 
processors     for      the   current     week     and      the 
preijictis     51      weeks    (thousands     of     sailers) 
(Flcrida   Canners    AssociaticB,    'iS6e-^^h)  . 

D€fiB3   S{t}    as     the   ratio  of   current     inventories    (3  {t} )      to 

normal     inventories      for     the  curiect      seek      cf      the      season 

(l!I{t|).  si{t}       is      the   average   value    cf      l{t}    calculated 

over  the      1958-59   tc      1973-?a    seasons   fcr      each   week      cf    the 

season.      Coaveniance    yield   is   defined   as 

(6.6)       CY{t}    =     U1/(    Sit}     )    -    1    )  {    t    )     ,    if    0    <    S{t}    <     1 

"^     °  ,   if   S{t}    >   1   . 

If  inventories  wars  above  the  acrit,  then  CI  ft}  eguals  zero. 
The  loser  inventories  are  relative  to  the  nciiP,  the  greater 
CY|t}  .  As  the  contract  approaches  maturity,  t  will 
decrease,  causing  ci  {t}  to  apprcach  zero  as  the  ccntxact 
iaatures.      At  saturitj   t   and   thus   CY  {t}    eguals   aero. 

The   market   liquidity   variable  laeasuies   vcluiise   cf    trading 
relative    to  changes   in   open   interest.      It   was    defined    as 
(6.7)     act}  =  ?it3  /   |Cfloi{t}|  ,   If  jceoi{t}j   >  0 

0  /    if    |CBCI{t}  I    =    0 

where 

KL{t}    =    aiarkst   liquidity, 

V{t3      =  volunie      cf      contracts        traded      en     closing 
trading   day     of    seek    (number      of   contracts) 
{Citrus     Associates      of      the      S, Y.        Cctton 
Exchange,    1967-'7ii)  , 

icfici{t}l  =  ahsoiute  value  cf  the  current  Mcsk's 
closing  open  interest  eirus  the  frevicus 
»esk»s  closing  opan  interest  (nuster  of 
contracts  per  day)  (citrus  Associates  of 
the    K.Y.      Cotton   Exchange,    1967-74). 
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The  greater  the  volume  is  tc  relative  the  change  in  cjen 
interest,  the  more  likely  it  is  that  the  futures  price 
represents  as  even  ialarcing  cf  speculative  and  hedging 
interests  and  that  easj  entry  and  exit  into  the  njarket  is 
possitle. 

Sard-Dasse  referred  to  the  biddiag  up  the  fcasis  in 
winter  aoaths  as  the  freeze  bias.  They  cperatioralized  the 
freeze  bias  variable  as 

(6,8)   FB{t}  =  im  {  t  ~  t*  )  /  {  maxt  -  t*]  )  ,  if  t  >  t* 

=    C  ,  if  t  =  t* 

where 

IB  It}    =   freeze  bias, 

t  =  weeks  remaiciug  before  the  July  ccctract 
matures, 

max  t       =  maximajE  value  cf  t  fcr  the  data  jeriod, 

t*  =  some  t  value  that  correspond  tc  the  week 
when  the  futures  laarJtet  nc  longer  reflects 
the  possibility  of  a  freeze. 

Ward-Casse  estimated  t*   to  be  21.   ihe  value  cf   icas  t  fcr 

the  data  period  considersd  here   is  3  2.    Substituting  these 

values  into  6.8  yields  the  dsfiHiticn  cf  freeze  bias  used  ia 

the  current  study 

(6-9)   FBft]  =  In  (t  "  21)  /  11  ,  if  t  >  21 

G  ,  if  t  <  21  . 

Ihe  greater   the  seasca's   availability  cf   stocks,   the 

less  the  expected  iapact  cf  a   freeze  cr  prices  and  thus  the 

less  the  bidding  up  of  the  basis  in  winter  aocths-   iard  and 

Basse  accounted  for  this  tendency  by  including  a  freeze  bias 

adjustsaat  variable.   It  is  defined  here  as 
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(6.10)  FBA{t}    =     (    FB{t}     )(    NSA{t}     ) 

where 

FEA{t}   =   freeze    tias    adjustttect, 
.FB{t3    =   freeze   .bias    (dafinea   aisove), 

HSACt.)  =  relative  availalility  cf  f rejected  stccJc^* 
NSAjt}  =  SA{ti  /  asait}  lihere  SA  Jt}  is 
projected  stocks  availafcle  for  the  season 
(as  aefiiied  earlier)  and  f?SA{t}  is  the 
ffl€an  value  of  SA  (t)  calculated  for  €acb 
week  cf  the  season  {average  lased  ca  the 
1967-74  seasons). 

The  freeze  variahle  addresses  the  tendency  fcr  the 
futures  prica  to  react  guicker  than  the  fruit  casi  price  to 
the  potantial    damage    frcin   freeze.      It   is      defined   as 

(6-11)       F2{t}       =     {    I2f5E1{t}    +    fIMP2lt3    +   fIKP3{t3     )/3 
where 

F2{t}    =   freeze    (dagraes   telois   28   ), 

TEMPI {t}  =  the  nuater  cf  degrees  teles  28  repcrted 
for  Sanfcrd,  Florida,  based  on  the  coldest 
recorded  temperature  for  the  current  week- 
If  the  temperature  has  not  fallen  teicK  28 
during  the  weeJf,  then  TSKPIft}  =  0, 
TEf5?2it3  and  111553  {t3  are  sluiilarli'  defined 
for  the  towns  of  Cleroont,  Florida  and 
fountain  Lake,  Florida  {Florida  Crop  and 
livestock   Eeporting   Service,    1967-7i|). 

Tails   6.1      lists   ffieans   and      standard   deviations     fcr    the 

variables  used     in   estinating      the   jaodal     over  the      crigical 

data   period.         Variables     not   discussed   yet   are      inclnded    in 

the  table,     a    similar   listing   covering  the   period   considered 

by   the   updated  model   is   presented  in   latle   €.2. 
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Tabl€   6,1.      Variable   aeacs  and   standard   iSeviations  for   thp 

1967-68  through    1973-74   seasons    (229  ofcservatioas) 


Variable  Variable  Description  '^tar.darfl 
Jlotaticn  ^^^„  ^tacaard 
lean  Deviaticu 


5.4923 


BB{t}  July   basis   residual  -.8948 

CY{t)  Conveiiiaiics   yield    (based   on   s   ) 

CY1  {t}  Convenience  yield    (based   en   Si   )    1.955  3.730 

FB{tl  Freeze   bias  ,t345               .2214 

FBA{t}  Freeze   bias   adjustment  .1372               .2302 

FZlt}  Fraeze    (effect   of   1    week)  -t 

FZ3£t}  Freeze    (effect  of  3   weeks) 

FZ4S1{t}    Freeze    (decliaing   4    week   effect 
influenced   by  inventory) 

ML{t}  Market   liguidity                                         15.3  6  28-39 

t  Seeks   until  July  contract  matures     - 

HP{t3  Bisk   premium    (SA{t})(t)                         2297,3  1456.1 

BPlIt}  Risk   premiui    (   SA  {t}    ){   ln(t+1)    )    371.53  139.12 

S{t}  fielative   inventory    (base:    1959-73)         1,0  .1989 

S1{t}  Belative  inventory    (base:    1968-73)         1.0  .2014 

SA{t}  Predicted   season's  availability        144.60  23.496 

1   Freezes  in   terms  of   degree  below   26     for  the   period   ssre" 
3-33,    .67,    3.67,    and   4.67.  ^ 
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Table   6.2.      ¥ariable   means   and   stanaard    deviaticns  fcr    the    1967- 
68  througii    1981-82   seasons    {i|89   observations) 


Variable 

Notation  Variable   Descripticn        Mean 

BE  {t}      July  basis  residual 

CY2  {t}    Convenience   Yiald 
(   based    on   S  [t}    ) 

FB{t}      Freeze   bias 

FBA  {t}    Freeze   bias  adjustisnt 

FZ4S2{t}    Freeze    {declining   H  week 

influenced  by   S2i[t}    )  -i 

ML  {t}      Barlcet    ligyidity  17.7ii  33.15 

t  Seeks  until   aaturity  15-996  9.^37 

aP{t}      Bisk  premiam    {   SA{t}J  (   t   )      2632. i«  1603,1 

160.13 


Standard 

Mean 

EeviaticD 

—-»—-.— =.„_^„._._„ 

-1,67112 

a. 525 

1.7094 

3.552 

,  1367 

.2229 

,1370 

-2200 

EP1{t}      Bisk  premium  iJ23.03 

C   SA£t}    )  (  ln(t4l)    ) 

S2  {t}      Belative  inventory  1.0 

(base  seasons:    1968-82) 

SA  {t}      Predicted  season  163.380 

availability 


.18«36 
28.11 


»  Freezes  in  terms  of  degrees  below  28  for  the  period  were: 
3.33,  .67,  3.67,  4.67,  5.33,  0.67,  2.33,  8-67,  a^d  3.33. 
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OtM£'_  S  P-5  ci  f  ica  ti  oa  s 

Initial  attempts  to  replicate  tbe  liara-Dasse  results 
wera  relatively  pooi,  aspacially  for  the  convsnieBce  lieid 
and  freeze  coefiicissts  aad  t-statistics  (deficted  hj 
eyuaticn  B  ia  Table  6.3;  eguaticn  a  in  ths  table  reviews 
iJard-Dasse»s  results,  which  are  reported  ic  terms  cf  tlie 
variable   units   usad  ±u   th€   present   studj). 

At  tais  point  in  the  study  a  careful  revie*  cf  the  data 
and  variable  definiticcs  «as  undertaken.  Closer  exaiination 
of  the  Sard-Dasse  report  suggested  that  thej  nsaj  have 
defined  their  freeze  variable  as  degrees  fcelo*  28  during 
the  freeze  week.  During  subseguent  weeks  the  variable  -ftct'ld 
isaintain  this  value  until  the  cash  sarkst  adjusted  tc  the 
freeze  at  which  point  the  variable  wculd  take  the  ^alue  cf 
zero.  Examination  of  the  reacticns  of  the  futures  and  sfot 
prices  xo  a  freeze  suggests  that  the  futures  price  reacts 
iffimediatelj,  while  tie  spot  price  takes  approximately  three 
or  four  weeks  until  it  has  essentially  fully  adjusted.  By 
defining  a  freeze  variable  (?23{t})  as  degrees  fcelcw  28 
during  the  freeze  neeJs  and  isaiiitaifling  this  value  for  the 
next  two  weeks  the  results  improved  but  were  still  ret 
satisfactory  (aguation  c  in  lable  6.3),  ihe  ralativelj  leak 
convenience  yield   effect    was   the   primarj    concern. 

Failure  to  adeguately  account  for  the  inpact  cf  a  freeze 
was  a  primary  drawback  cf  the  niodels  considered.  fl  freeze 
results  in     a   major      increase   ir      the   basis      that   lasts      for 
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HP{t} 

CI{t3 

aiitj 

-2.66      . 

.00030  22 

-.29 

.00454 

{4.93)1 

(1.25) 

(-4,14) 

(0.083) 

Table  6.3.  Intial  estimates  cf  the  J^ly   lasis  residual  Bcdel 
over  the  original  data  period  (1967-74) 


Freeze   Bias 

Sisk  Coavenience      Barket      — — — ...^ 

Constant        Premima  Yield  Liguity     IB  {t}      FEA{t}      freeze 

A.  The  Sard-Dasse  results: 

fE{t}  fBA{t}     IZ{t} 

36.71      -25.16         1.55 
(7.18)     (-4.74)     (7.06) 

B.  Initial  attempt   to   replicate    Ward-Dasse: 

BP{t}               CI  it)  nLit}  IB  ft}  PEA  It}  FZftl 

-3.92      .0007629        -.09206  -.00845  44,54  -33.20  2-503 

(-6.53)        (2.41)            (-1.16)          (G,9Q)  (7.15)  (-5.19)  (4.33) 

other  statistics:      H2=.4834 


C.    As   B   but   with   a  three   seelc  freeze  effect: 

'"^^Ct}              CYft)  Elit}  fSft}  iBAlt}  JZ3ft} 

-3.759    .0005771        -.11064  -.0057  1  43.76  -32.19  2.400 

(-5,65)       (1.93)          (-1.48)  (0.642)  (7.47)  (-5.35)  (7.07) 

other  statistics:      a2=   .5428  /  »           / 

p.    As   B   but   with    a  four   week,    declining   freeze   effect    that  is 
influenced  by  processors'  inventorj   and    with   different   l:a«=e 
years  used  in   defining   average   inventories: 

BP{t)               CY{t}  l!!I{t}  FBCt}  FEAft}    fZ4S1(t1 

-3.711    .0006092        -.21232  -.00673  43.84  -32.25      2.86^ 

(-6.78)       (2.11)             (-3,00)  (-0.78)  (7.65)  (-5.51)     18.09) 

other  statistics:      H2=,5685 


1   t  statistics  are  in   parenthesis 
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several      weeks.  Errcra     in  estimation     will     tend     to      be 

relatively  large  fcllowicg  a  freeze  if  the  freeze  has  not 
been  adeguatelj  accounted  for,  Mhlch  might  sell  icfluscce 
the  estifflated  coefficients  of  tie  other  variables  in  the 
fflodal.  A     revised        estiffiate      was        niade     dtopgicg        the 

observations  for  freeze  weeks  and  the  six  weeks  fcllc«i.cg  a 
freeze.  The  results  iniproved  cocsiderably ,  lending  sujfcrt 
to  the  arguments  that  the  iffifact  of  a  freeze  should  te  le- 
evalaated. 

In  specif ylay  the  freeze  variable  two  additional  factors 
were  considered  in  addition  tc  the  extent  cf  the  fieeae. 
Firstly,  the  cash  jrice  does  not  fully  adjust  ifflfflcdiately. 
The  adjustment  is  gradual  and  it  takes  several  seeks  for 
full  adjustment  to  occai.  Thus,  oae  v/ould  expect  the 
wideiiing  cf  the  basis  to  be  greatest  during  the  freeze  seek 
and  for  the  extent  cf  the  widening  to  decrease  in  subseguent 
weeks  until  the  cash  market  has  fully  adjusted.  Secondly, 
the  influence  of  a  freeze  on  FCE  prices  and  industry  prices 
generally  will  tend  tc  depend  on  processcrs'  inventcry 
position.  If  invertcries  «ere  relatively  high,  one  would 
expect  Isss  of  an  adjustient  in  prices  than  if  invectcries 
were  relatively  lo>  for  freezes  of  egual  aagnitude  since 
inventories  serve  as  an  alternative  scarce  cf  sapplies  for 
crop  lost  to  a  freeze.  In  that  the  futures  price  increase 
following  a  freeze  is  an  anticipation  cf  the  e^ientual 
adjustment   in   cash   prices,      one   would   expect   the  increase   in 
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the  futures  price  and  tlie  tasis  tc  reflect  icvectcij 
conditicns.  Failure     tc     fully        rsflact     the     effect      of 

ioventories  in  acccuntiisg  for  a  freeze  sfacald  bamiez  the 
msasureiaent  of  convenience  yield,  wiich  is  also  a  fucctior 
of  inventories.  Ccaveaience  yield  refers  tc  a  lowering  of 
the  basis  when  invertcries  are  lo«,  wiich  is  the  cpfcsite  of 
the     effect  of     inventories      darl:ng      a   freeze      feiicd.  An 

alternative  freeze    variable    «as   defijied  as 

(6.12)    FZ4S1   =    (FZ4{t}    /   S1{t})|lnCe-    I  (fZ  It})  (e- l)/i}) } ) 

where 

FZ^SIlt}    =   freeze, 

F24{t}  =  similar  to  FZ3  {t|  tut  the  effect  of  the 
freeze  lasts  fccr  seeKs  instead  of 
three.  FZi}{t3      is        defined      as      the 

degrees        Jbelo«      28  fcr      the        cited 

locations  duriiig  the  freeze  week  and 
the  liext  three  weeks  (Florida  Crcj  aad 
livestocJc   Eeporting   Service,    1967-7iJ); 

Silt}  =  relative  inventcry  level  fci  the 
current  week.  Defined  as  S{t}  tut  with 
the  base  pericd  used  in  defining 
average  inventories  being  the  1S6?-6£ 
seascns  through  the  1973-74  seasons 
^Florida  Canners  Associaticn, 

19fe6-74t), 

TZ{t}      =  eguals   0    during  freeze   week,       1    for  the 
week  follcsirg      a    freeae,        2   the      next 

week,        3   the     next     wee*:,        and    ^      for 
subseguent   weeks. 

Nota   that     FZ4S1{t}    is      defined   such     that   the     effect   of      a 

freeze  on  relative    prices  lasts    fcr  fccr    weeks.        ihe   freeze 

effect   declines   over   tiine,        PZi4S1{t}    is   the    greatest    during 

the  freeze   week   and  zero   after   five   weeks,    lower   inventcries 
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will  increase  the  value  ct  FZ^JSlit},  rsfl-scting  th-e  lelief 
that  the  impact  of  a  freeze  cb  prices  is  greater  at  Jew 
iaventciies- 

f3ct«  that  FZitSI  {t}  is   defined  using   Silt}  (Slit}   is 
dsfiaed   as   3 {tj   tat   using   average   weekly   iD^ectciies 
calculated  froE   the   19£7~6£  season   thxougb  tb^      1373-74 
season)  (S{t}  was  used  tj  Ward-Tasse  aiid  is  used  Ib  defining 
CY{t}  in  the  models  discussed  tc  this   fcint— £{t}  is  based 
O.E   inveatories   froK   the   1958-59   through   the   1S7.3-7ii 
seasons).    Various  time  jericds  *ere  ccnsidered  in  defining 
aeaa  inventory  levels.   The   results  using  differeot  time 
spans  were  very  similar,   owing   to  tfae  fact  that  prccesscrs 
have  followed  similar  icvantory  policies  over  the   years. 
The     decision   to   use   S1{t}  rather   than  S  }t}   «as  based 
prisaacily  on  convenience.    Basse   (ISIS)   reports   average 
inventory  levels  for  the  longer  time  period  tut  only  for  the 
first  eight  months  of  the  season.    fince   the  tiae  varying 
parameter  models  presented   in  the  next  chapter   call  fcr  an 
inventory  variable  throughout  the  year,    it  was   easier  tc 
consider  only   the  1967-7^  period   rather  than   collect  data 
back   to  1957.     fcr   consistency   the  shorter   period   fcas 
adopted  for   the  final  estimates  of  the  July  basis  icdels 
also.    Sifflilarly,    sift}  was  used  in   defining  ccuvenience 
yield   rather   than   S(t}   (the   new   variable   was   denctsd 
CI1  {t}) . 
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Equation  D  in  TaMe  6.3  presersts  t/ne  results  using 
FZiJSUt}  as  the  freeze  variafcle  and  C?1  jt)  as  the 
coD^eaience  yield  variable.  The  estimated  ccefficiects,  t- 
t«sts,  aM  R2's  are  reascnafaly  siailar  tc  these  ispcrted  by 
Ward-Casse.  At  this  fcint  models  adaiessing  the  Icngei  time 
period  {1S67-82)  were  ccDsidexed.  Ihangh  another  adjustient 
(disnssed  belov)  was  made  in  tie  shcrter  period  rcdel  tc 
allow    for  coffifaxisoBs    with  the    undated   version. 

liJlsl_lEtijat€s 
1h€  nodel  as  defined  above  «as  estimated  ever  the  loEger 
data  period  with  chaages  in  the  iase  years  osed  in 
fornialatiBg  index  variables  to  reflect  the  Icnger  data 
periods  considered.  The  mean  season  availafcility  variable 
and  the  iiean  inveatcry  variable  were  redefined  to  ccrrespcnd 
to  the  data  period  eaccaipsssec  ij  the  ascdel  U.e.  calculated 
using  observations  froa  the  1967-68  season  througb  the 
1981-82   season).  Average   weeklj   seascn's      availability   is 

used  in  calculating  the  freeze  bias  adjustment  variable 
which  is  denoted  as  FEA2|t}  ii.  the  expanded  icdel  tc 
distinguish  it  froiD  the  fEfi{2}  notation  of  tb-e  sicrtei 
period   model,  ihe   ccnvenience   yield   and      free2€    variables 

are  denoted  CY2{t}  and  fZ4S2|t}  respectively  in  the  longer 
period  flicdal  and  are  defined  the  saaie  as  CI1  jt)  and  IZ^SIjt} 
except  they  were  based  en  S2Ct}  rather  than  S1{t3;  S2  jtj  ^as 
defined  as  current  inventories  weighted  by  the  average 
inventory  variable  tor  the  current  «eek  cf  the  season.  This 
average    was  based   on   the    1967-82   period. 
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T.he   results  of    this   scecificatica      lere   net    flausifcle   in 
that   th«|   did    not  ccaform  to    tiecretical   expect at ions.        Ih€ 
total   freeze   bias      effect,      measured   as  FE{t}      flus   IBA.2  Jt}  , 
was   less     thaii   zero  for      most   values   cf      saascn   availalilitj 
durijag   the   data   period,    wijicfa    is    thecieticallj    UBreasouafcle. 
Also,        the      coefficient     for        the      risk      preaius      variails 
increased     tremendously      relative      tc        th^      shcrtei      Eericd 
estiffiate.      It  appears   that   tiie  nodel's   specification  was   not 
abia   tc      isolate   tiie      effects   cf      the   freeze     .bias   ard      risk 
prsKiiiBi   ^ith   the    variables   PEa2ft3,      fEIt]    and   5P  {t} .        Hcte 
that   SA{t}    is      used   in    defining   tctfa   FBAJt]       and   EP{t}-        An 
SA  {t}    value  that   resulted   in    a      negative    value   for   the   tctal 
fresze    bias  effect    would   be    offset   by   considering   EPJt).      Ej 
ffiultiplyiag  SA{t}    b^   the   natural    log   cf    t+1    rather    than   t   in 
defining       the      risK        premiuE        variable,        the        estimated 
co-efficients      improved      though      it      is      pcssitle      that      this 
respecificatioa  did   not  allow   for      coaplste   isolation   of    the 
freeze      bias   and     risk     presaiua!      effects.      Ihis      alternative 
definition  of    risk    premiuiE  is  denoted   as   BPIlt}-        Note   that 
aPIlt}      is     relatively     smaller   than     BE  {t}      duricg      winter- 
Using  fiPI  {t}    rather   than   SP  {t}      resulted    in    a   larger    pcrticn 
of  the   relatively    large   winter     basis   being   accounted   fcr   hy 
the  freeze   bias  variable,        Svideutly,      the   change   in   BP1 Jt} 
froia   week   to   weak,    iihich   is   smaller   than   the    change    in   BE  it} 
froai    week     to   weak,      was   a      better    apf rcxination   cf      hc«   the 
risk   preiiuffi  actually   adjusts    as    laturity   approaches. 
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the   fanal      estiiates   adopted     fcr   the      t^c    tiise     periods 
ccnsidexsd     are     presented     In  laile      6.4.  ic     allow     for 

ccBsisteocy  between  models,  BEHt}  replaced  BP{t}  in  the 
final  shcrtor  period  nodel  (the  incdel  adcfted  is  the  same  as 
eguaticB  D  in  Table  6.3  except  for  BEl{t}  reFlacing  EP {t} ) . 
A  review  of  variable  definiticos  in  the  final  models  adcfted 
is   presented  in  Tatla    5,5. 

In   reviewing      the   coefficient   changes   most      results    sere 
as   hjpothesized.  The   risk      preEium   and      convenience   jield 

increased  over  time  and  total  freeze  bias  |FE{t}  -  lEMt}) 
decreased.  The  increase  in  the  free.e  coefficient  «a.  rot 
expected.  Market  liguidity  becaine  a  significant  vaxiails  in 
the  updated  versicn  and  the  constant  ten  became  icre 
negative. 

Serial_Corr elation 

Investigation  revealed  that  the  error  correlation  tended 
to  change  over  tiae  fcx  Doth  estimates.  Estiiuates  corrected 
for  serial  correlation   arc-   also   preseited  in    lable    t.U. 

Ihe  follo«ing  correction  procedure  «as  followed  fox  each 
data  period.  Based  on  the  estimated  model  etrcis  rere 
calculated  for  each  observation  period.  The  current  period 
error  «as  regressed  against  the  lagged  error  for  each  season 
in  the  data  period  to  estimate  a  separate  4*11}  fcx  each 
season   as   depicted   helov. 

(6.13)      u[s}    =   (f*  fi3u{s-1}    +   €  {£} 
where 
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Table   6.4.   Final    estiaates   of  the   July   Lasis  residual   sicdsl 


JC662€    Eias 

Sisk  CoBveuience      Market     -- — — 

Constant        Premium  Yield  liguity      PE|t}    fBJ{t}         .Freeze 


A.   Eesults   for  tha    1967-68   through    1973-7ij   ssaso 


ns : 


'rnArfn^lV         --20177      -.00511         £i2.83      -28.82      2.909 
{-21.17)1     (0.70)  (2.83)  (0.59)  (7.30)      (-Ji,96)      (8.15) 

other   statistics:    3z   =.5608  ^     i°-  '^i 


B.   Besults   for  the   1967-68  through    1981-82  seaso 


ns 


a    100         lU^Vr.  ^^2|t3  ai{t}  FB{t}  FEA2{t}  f  ZiiS2  It) 

-8.128      .011t>79  .02520  -.02212  37.ilG  -30.71  zj. 687 

n.L        J.-     i^^*^^  ^^*^'*^  <"2.10)  («.42)  (-3.61)  (12.18) 

other  statistics:   B2=.3669 

C.  Correcting  b  for  serial  correlation: 

-a. 225   .002d94  -.00668  -.00827  124.31-118.72  3  134 

(-2.99)    (0.72)  (-0.37)  (-2.05)  (4.06)  (-3.80)  (11.93) 


D.  Correcting  A  for  serial  ccrrslati 


en; 


HP1£t}  CY1{t}  Klit}  FEftl        JBflftI     tZ4qil+l 

-2.626      -000422         .06266      -.00459         67.23^    47.38      L^uJ*   ^ 
(2,38)  (-0.14)  (0.36)       (-1.02)       (3.12)       (-2.33)     (6.96) 


»    t  statistics  are  iii   jfarenthesis. 
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labia   6.5.      Heview  of    variable   definitioDs 

Variable   Definiticns 

cyi{t}      =         (    1  -    {1    /  S1{t}    )    ){  t   )      if  s-iit}    <\   Ccnvenienc? 
=  0  if   SI  It}      >1        jieia 

CY2{t}      =        (1  -    {    1   /  S2{t}    )    )  (   t   )      if   S2jt}    <1   ConvsDienc* 
0  if   s2Jt)    >t  jield 

FB{t3        =    ln(    (   t  -    21   )    /    11  )    if   t>21  Freeze   bias 

0  if    t<22 

FBaCt)      =  (   FBft}    )(   HSA[t}    )  Freeze   bias   adjustmsnt 

?zasi{t}    =  {F2iJ{t}    /   Sl{t})an{e  -    ((T2{t})  {€-1)/iJ))      freeze 

FZ4S2{t}    =  (?Z4Ct}    /  S2{t})  tla{e  -    H^Z {t})  (e- 1) /4) )    Free2e 

HP1{t}        =  J   sa{t}    )(   ln{t+1)    )         B.±sk   premium 

EL  it)  =      vet}    /   JCHGI{t}J  if   CfiOI    >   0      Market   liguitj 

V  {t}  if       }  CHOI  Ct]  j       =0 

Corapcaent    variables: 

FZ4{t3      =      Degrees      below   28        during     freeze      week  and      the 

following   three   weaKs- 

NSA{t3      =      Si\{t}    /     MSA{t}      ;        MSA  {t}    is     average  value      of 

SA [t]  for  the  present  «eek  of  the  season  - 
average  based  on  the  1967-68  season  through 
1973-74  season  for  the  shorter  period  model  and 
1967-68  season  through  1981-82  season  for  the 
Icnger  period   model. 

Sl{t}  =  Current  inventories  divided  by  fflovement  for  the 
past  year  {  called  I  (tj  )  weighted  by  Kilt]  for 
the  currant  week  of  the  season-  gl{t}  is  the 
average  value  of  I£t}  for  the  present  week  of  the 
season;  average  based  on  1967-6  8  season  through 
1973-74   season. 

S2{t}  =  Defined  as  Sift}  with  MI  [t]  being  based  en  the 
1967-68  season   through    1973-74   season- 

SA  {t}     =        Projected  season's  availafcility  of   stocks. 

t  =      Heeks     remaining        until      July       contract     matures 

{begins   with   a   value   of   31      or   32   each   season  and 
decreases   to   0) . 
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Table   6.5— continued 

VariaJaie    Definitions 


TZ{t}        =     0   during  freeze   week,      1    for   the    seek  fcllot*ing  a 

freeze,   2   the   next   week,      3   the  next   week,      and   H 
for  subseguent   weeks, 

?{t}  =      Volume      of      Jul  J     contracts      traded      during      last 

traiiing   day   of   week.  ^ 

icaoict)!  =  Absolute  value  of  the  current  week's  opsn 
interest  annus  the  previous  week's  clc<=inq 
interest  for  the  July  contract  {nuaber  of 
contracts   per    daj?). 


139 

ills}  =  the  estiniaticn  errcr  for  perioa  s  in  a 
particular  season  i  (s  begins  at  1  each 
new  season  and  increases  iy  1  each  fericd 
witliis  the   season)  , 

#*ii3    =   sstiniated  reiaticnsiip   betscen     currect    and 
lagged      estinsaticu      €xror        for      the      ith 

season, 

e  {3}    =    error    tarm- 
The   depandant   and   indepecdeat   variafcles   are   transforied   as 

(6-U)       X*£s}    =    X|s}    -    4*|i}Xis-1} 
where 

X*{s}    =   tha    value    of   the      transforsisd   depsudcDt   or 
iDdependsnt   variatle    fci   pericd   s, 

X{s}    =    artransformed    value   for  period  s. 
The  first      observation   period      fcr   each      seascB   was      deleted 
froffi     the     data     and      ordinary   least     sgaares      was      used      tc 
estimate   with    the   trassf crmsd   acdel, 

Siace  changes  in  if*  from  season  to  season  did  not  exhitit 
a  noticable  trend,  ro  attempt  was  iDad€  tc  investigate  a  itcre 
complex  error  process.  Estimates  sere  alsc  Bade  based  cr  a 
constant  over   tiire      using      the      Ward-Dasse  procedure      fcr 

dealing  with  the  discoctinuitj  c±  the  data  across  seascrs. 
Allowing  <|)*  to  vary  over  seasons  yielded  more  plausible 
results. 

levi^_o±_l3tijaticn_Picfcleffis 

To   this      point   in      this   chapter      a   logically      seguential 

explanation  for      the    final   specification      of    the      July   basis 

models     has      been      set     forth.  other     topics      useful      tc 

understanding   and      interpreting    the      estiisated   relationships 
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are  discussed  below  along  witli  the  lesults  cf  sfecif icaticns 
not  yet  covered. 

One  point  that  has  been  alluded  tc  earlier  i£  the 
relative  importance  of  Bcdeling  winter  months,  the  July 
basis  is  largest  during  winter  due  tc  the  freeze  tias  and 
the  relative  distance  the  contract  is  away  froni  maturity- 
!I!hree  ot  the  six  explanatory  variables  have  a  zerc  value 
during  ncn-winter  aicnths,  Cne  would  expect  that  fcr  ncn- 
winter  months  the  basis  wculd  te  relatively  easier  tc  acdel 
and  predict.  The  diversity  ot  the  causes  cf  winter  basis 
patterns  make  it  more  difficult  tc  aodel.  fcr  exaitfle,  it 
has  been  noted  how  the  specifications  of  the  various  freeze 
variables  considered  influenced  the  ccnvenience  yield 
coefficient  and  how  the  specification  of  the  tiae  ccDsponent 
for  risk  premium  influenced  freeze  bias.  CciBpcunding 
measureaient  problems  in  winter  months  is  the  strong  impact 
that  freezes  can  have  on  the  tasis  and  the  difficulty  cf 
explaining  why  this  impact  varies.  Quantification  is  aade 
more  difficult  by  the  fact  that  nuch  data  that  iculd  be 
useful  in  modeling  the  iBcact  of  a  freeze  is  not  available 
ifflsiediately  following  a  fr€62e  and  thus  cannot  be 
incorporated  into  the  model.  The  reaction  of  the  futures 
price  following  a  freeze  is  a  reaction  that  is  based  on 
little  information-  Ihe  initial  futures  price  ad  just sent  is 
often  significantly  different  frcia  the  final  adjustment  as 
additicaal  information  becomes  available.    SciaetiiEes  nionths 
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pass  until  an  accurate  account  cf  crcj  loss  is  availatle, 
which  can  lead  to  additicial  price  adjust  sent  thrcugbciit  the 
industry  (Florida  Crop  and  livestock  Beporting  .Service, 
1982)  . 

ConveaiaEce  yield  piesected  the  greatest   iDeasar€jE€nt 
problem.    Several  alternative  defiaiticEs   in  additicc  to 
those  cited  earlier  were  considered.    fhe  sstimated  results 
using  these  alternative  definiticiis  v,er6  verj  sensitive  tc 
the  deficitioa  used.    Ej  defining  corv^nisDcs  yield  usi^c  a 
msaa  inventory  variable  lased  and  curreist  iBventcry  ard  the 
inveatcry  levels  of  one  and  two  years  ago,   the  results  were 
much  better  than  these  reported  fcr  the   shorter  data  fericd. 
Using  an  average  over  four  or  five  yaars,  however,   resulted 
in  poor  estiinates.   ihus,   the   three  year  average  ocdei  vas 
discarded  siace  the   averaging   jrccedure  appeared  artitrary. 
Results  using  an  average  inventory  measure  over  a  relatively 
long  data  period,    such  as  S  ft) ,   SlltJ,    ard  S2jt},   sere 
siaiilar. 

Another  concern  is  the  tendercy  fcr  SA  {t}  tc  increase 
over  tiTC.  This  trend  presents  a  problem  in  interjreting 
the  freeze  bias  adjustoent  cceiticierts  fcr  the  shcrt  and 
long  data  period  ajodels.  The  total  freaze  bias  effect  will 
tend  to  be  greater  than  suggested  by  the  Ecdel's 
coefficients  in  later  years  and  less  in  earlier  years. 
SA{t}  was  weighted  ty  yearly  ujcveiient  in  defining  an 
alternative  freeze  bias  adjustment  variable,   which  lesseueid 


^k2 

the  trend  over  time.  However,  it  «a£  BCt  possible  tc 
laeasure  total  free:^^  bias  in  this  jaannei-  Kc  ether 
iHeiglitiDg  procedure  appeared  theoretically  plausitls. 

Interpretation  cf  the  Revlsecl  ,,iard-Dasg_e  Hgdfl 
Unf cxtufiatelj  little  insigit  into  the  nature  of 
parameter  clanges  cr  stal;ilitj  can  ts.  gained  by  ccipaiing 
the  Julj  contract  estiiaates.  A  tajci  problefli  in 
interpretation  is  deciding  whsther  to  uss  the  criginal 
results  or  those  corrected  for  serial  coirelatian.  Ihe 
original,  non-corrected  estimates  are  iiabiased,  Eo^evet, 
serial  correlation  is  clearly  a  prctlem  and  should  be 
accounted  for,  Iha  nature  of  the  error  process  is  rot 
obvious  and  different  results  will  be  obtained  csing 
different  assuispticBs, 

Comparing  the  ncn-ccrrectea  estimates,  it  is  clear  that 
the  results  were  different  (it  is  not  possible  tc  use  a 
statistical  test  tc  ccnpare  diflerences  in  coefficient 
estimates  across  data  periods  because  the  specif icaticns  of 
the  models  were  different  due  tc  diffeiences  in  indexing) - 
Over  the  longer  data  period,  the  rlsl?  preffiium  and  larket 
liguidity  variable  impacts  are  relatiTielj  strong,  sshile  the 
convenience  yield  is  weak.  The  opposite  occurs  in  the 
shorter  data  period,  which  shows  a  strong  convenience  yield- 
When  corrected  for  sarial  correlation,  coly  the  aaiket 
liguidity  variable  for  the  longer  data  j^ericd  is  sigcificant 
and  all  three  are  insignificant  for  the  shorter  data  period. 
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OBe  ezplanatiCB  for  these  lEsults   is   that  tie   icdcl 
sfecification  ^.as   not  pr€cis€  encagh  tc  accurat€li  ^^easure 
the  theoretical  concepts  involved.    Icccrding  tc  thi^  vie« 
the  large  increase  iu      the  risk  pieBiuir  effect  for  tie   ncn- 
corrected,  icnger  data  period  estimate   at  the  exp€ns€  cf  the 
convenience  yield.   This  storage  risk  preniuE  effect  fci  tie 
icnyer   data  period   inight   «ell   have  a   negative   ccrstant 
coiaponent  which  accounts  tor  the  .ore  negative  corstai^t  ter^ 
tor  the  longer  data  period  estiioate.    ihe   results  iaplicd, 
as  explained  earlier,   that  the  risk  rreir.iu.  and  free2e  iias 
effects   -^ere  interrelated   foreleg   a   change  in   the   tii«e 
component  definiticn   to  yield   leascnable   estimates.    r 
prohle.  in  indexing  laight  exist.    Kayfce  additional  indexing 
is  needed.    For  example,  tie  risk  freiius  variable  does  not 
take  into  account  market  siza  in   operationalizing  season's 
availability   (attempts  tc   i^ake   such  allcwances  «ere   ret 
successful),    Siiailarly,  market  size  has  no  effect  on  the 
freeze  hias  adjustment.    The   time   cou^pcnsnt,    sc««hat 
arbitrarily  defined,   night  add  additional  coiaplicaticns. 
The  implied  changes  across   data   periods  for  the  ncn- 
corrected  estimates  are  difficult  tc  accent. 

If  one  accepts  the  estimates  corrected  fcr  serial 
correlation  as  a  measure  cf  paraiteter  changes,  then  changes 
in  the  constant,  .arket  liguidity  and  freeze  effect  are 
implied.  The  market  liguidity  effect  is  twice  as  sticng 
over   tie  longer  data   period.     Ro.ever,   the   iapact   of 


liguidity   is   very      s.tuall-        ihe   diffsiecce   in     impact   has  bc 
practical   usefulness   to   tiad^ts. 

a      freeze      »ill     have     a   moie     positive     impact     en      the 
residual   for   the   logger    data   peiicd      ucQbI.        a  fre62e   cf   27 
degrees   occuring      at   noriaal   stock      lavels  will     increase   the 
residual   3.13a     cants    fer  pound     solids  fcr    the      IcDgei   data 
period   ificdel.      During   tii€   waek   cf   a   freeze   the   ditf c-rexicc   is 
0.99   cents     more    tfaea     the   iinpact      ever  tie      shcrtei   fcricd, 
fhe   nuffibsr     of   degrees  below     28    degrees   multiplied      ty   0.9S 
yields     the  diffexeuce      ic   effect      across      data   periods      for 
freezes      of  differsEt     iDteasitiss   at      normal   stock      levels. 
The      increased     residual     follcwiig   a      freeze      decreased      in 
following  weeks  as   described   earlier.      Iliese    general   results 
were  multipliad      by   the      iaverse    cf      stccks   tc     decrease    the 
effect    of      a   freeze  on     prices.        The      non-corrected  results 
suggest      that    the      iaipact  is      1.778  cents      greater   ever      the 
longer      data   period      at   ncrinal      stock   levels,  Eue    tc      the 

difference  in  coastant  tersss  fcr  Icth  the  crigiral  and 
corrected  results,  one  cannot  conclude  that  the  residual 
will  be  greater  fcllcwicg  a  freeze  in  mere  recent  years 
since  the  constant  terras  are  more  negative  for  the  Icncer 
data   period  estimates. 

Ihe  results  corrected  for  serial  correlation  suggest 
that  the  total  freeze  bias  effect  is  greater  fcr  the  Icnger 
data  period.  However,  if  one  considers  the  difference  in 
constant      terms      and      other        variable      cceificierts      acrcss 


145 

estisat-es.        The      tctal  freeze   bias      effect   for     the   sbcrter 
data  period  estimate    during   freeze   bias   weeks   equals 
(6.15)       Biasi    =     (67,230-     {{i}-J-37e)|    SA  {t}    /142)) 

{la(t-21/11)). 
Actually  average  availafcilitj  «in  varj  slightly  frc.  .cek 
to  week,  but  be  egual  for  the  same  ^e^ks  in  different  years. 
A  value  of  1/42  for  average  availability  is  lefre^ntative. 
AssuiBing  SAIt},  season  availability,  is  at  its  normal  level, 
142,    than   the   total  bias  equals 

(6.16)       BiaslUSA   =1423    =    ( 19.  £54)  (lu  (t-2  1/11))  . 
The  total  bias  effect  for  the   ledger   data  period,      corrected 
for   serial  correlation,    equals 

(6-17)       Bias2    =    (124-308- ((118.714)  (    SA  ft}    /166)) 

(ln(t-21/11)). 
For  the  Icnger  data  period  as  average  availability  of  166  is 
representative,  reflecting  the  tandency  for  the  crop 
forecast  to  increase  over  the  data  period.  Evaluating  at 
SA{t}  egual  to  142  to  allow  for  comparison  with  the  sbcrter 
data  period  bias  yields 

(6.18)  Bias2{lSA=l423  =  {22.  7532)  (In  (t-2  1/ 11 ) )  . 

Thus,  when  corrected  for  serial  ccrrelaticn,  tha  bias  is 
greater  over  the  lorger  data  period  and  fcr  this  exattpl^  the 
difference  is 

(6.19)  Bias2||SA{t}  =  1423    -    Bias  1  |J  SA  ft}- 1 42}    = 

(2.854)  (ln{t-21/11)). 


fhis  result  doss  aot  ioplj  that  the  residual  fcr  the  IcBget 
data  period  will  fce  larger  in  siutsr.  Dif f ei:e.nc€S  in  ctfcer 
coefficieat  7aluas  across  data  perioas,  notably  tie  ccxjstant 
tersas,  must  be  coosidcred.  Bhich  xesiouai  is  the  larger  *ill 
defend   cu   the    varialle    values   used. 

Oiifortunately,      different   iffplicaticns      result   if   serial 
correlaticn        is        treated        differently.  fhe        Ci:fcsit€ 

implicatioE  is  found  usicg  the  results  act  ccrrected  fcr 
serial  correlation.  A  stronger  fcias  exists  for  tb€  shorter 
data  period  is  the  result.  Evalaaticg  the  fcias  cf  each 
estiaata  assuming  S5{t|  eguals  1U2  the  bias  for  tbs  shcxter 
period   is   larger   by   a   factor    cf 

<6.20)       Bia£l{|SA|t}  =  U2}  -  Eias2 1  iS^t}  =  142} 

C2.966)  {li3{t-21/n)). 
The   difference   in   risk   premimn      impacts  is  stronger   ever    the 
IcBger      data      period      and  acts      to     lessen      actual     residual 
differences        during        the        winter.  Difficulties        «ere 

encounter ad   in  attenpting   to  isolate    the   imfacts   of   the   iias 
and   risk   premiua   both   cf   which   are    a   fuuctici   of   £A  It} . 

In  conclusion,  the  results  cf  updating  the  July  contract 
model  and  comparing  results  sheds  little  light  cr  the 
question  of  parameter  changes  o^er  tiiEe.  Indexing  prctl^iss 
related  to  market  growth  and  increased  U.S.  production  aay 
have  been  the  source  of  estiicaticn  piofcleais.  Perhaps  acre 
definite  conclusions  could  te  reached  if  the  Ward-Dasse 
model   was   to     be   respecified   to   account      for   these   potential 
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problems,  in  the  next  chapter  tie  acael  i=  resj6ci£,iE<3  tc 
accoaat  for  residual  jscvements  access  the  entire  leasee. 
specifications  conEider-ed  do  atteaspt  to  avoid  iEdexing 
problems.  By  defining  the  basis  residual  in  tens  cf  a 
ccnstant  period  a«aj  fron,  Mturiti,  a  continucas  data  period 
is  made  possible,  allcwiag  for  ti«  varying  fataiseter 
estimates.  These  estimates  provide  ai^other,  an  hopefully 
more  accurate,  estimate  of  changes  tc  these  discussed  in 
this   chapter. 


CBAPTIH    VII 

SPBCIFICATIOS    AND    ESTIHATICl!    C.F    CCHStASI    F"E;BICr 
FSCfJ    EAIdBllY    MCDilS 


The  objactive  of  this  chajtsr  is  tc  present  the 
specificaticfls  and  lesalts  of  constant  period  frcai  maturity 
models  tor  tie  fCCJ  tasis  residual.  Ihese  icdels  are 
estisiat€d  with  the  cbjective  of  guantifjing  teragoral  cJauges 
ic   the   estimated   FCGJ   basis   residual    rela ticsshij £, 

Ihe  label  constant  period  from  maturity  models  is  used 
to  aistinguisli  tbese  iBcdels  frcu  ccistact  contract  ocdels 
which  use  the  basi£  residual  o±  a  specific  contract  as  the 
dependent  variable  {such  as  the  Julj  ccrtiact  in  the 
previous  chapter).  Models  for  t«o,  three,  four,  five,  and 
six   aionths  from   maturity   are   ccjnsidered- 

A  ccmpariscn  of  constant  contract  and  constant  period 
froig  fflaturitj  models  is  i^ade,  a  discussion  on  modeling  the 
FCCJ  basis  residual  in  a  constant  period  fio«  Eaturitj 
frafflswcrk       is        presented.  An  alternative        *ay        tc 

operationalize  the  convenience  jield  and  risk  pieffiiuiE 
concepts  is  discussed  and  used  in  the  subseguent  models. 
The  main  purpose  of  these  above  cited  secticr^  is  tc  preside 
a   transition  froa   the    Julj  contract   specification  to   ho«   the 
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ccnstant  period  models  ^exe  specified.  2ha  first  icdel 
presented  represents  an  initial  attempt  to  specify  tfe€  Sard- 
Dasse  model  in  a  ccnstant  ^ericd  fxcm  Eatmitj  fraroevcrk. 
Ihe  logic  behind  th«  specification  and  where  it  difieis  fioa 
the  Julj  model  is  explained.  Alternative  specificaticiis  are 
rei^ie^ed  to  explain  or  document  i.hy  the  final  spscif ication 
was  selected. 

S.cnstan:t_Period_,Versas_Constant_Contrac^^ 
IhB   difference  in  constant  ccntract  and  cccstant  psriod 
froa   ii.atarity  models   depends   priisarilj   en  hc»  futures 
ccntract  prices  are  used.    rm     constant  period  iEoa€l  iolds 
constant  the  length  cf  time  frcs   aatmity  and  thus  vbbs   a 
number   of  futures  contracts,    for  the  ccnstant   contract 
fflodel  the  length  cf   time  frcffi   natuiity  i^aries  and   the 
futures  contract  aodaled  is  ccnstant.    assuming  the  Kcd€l€r 
has  perfect  insight  into  the  factcrs  involved  in  determining 
the   basis  and  assuioing   that   these   factors   are   fully 
reflected  in   the   models   estimated,    then   one   shci^ld 
theoretically   be   able   to  translate  the  results  frcm  a 
ccnstant  contract   aodel  into   a  constant   fericd  iBCdel   and 
vice  versa,    obtaining  similar   results  «ith   eithsr  icdel. 
There   are   estimsticn   differences   tuilt   into   each 
specification. 

An  advantage  of  considering  crly  cne  contract  is  that  it 
allows  for  easier  isolation  of  seasonal  factors.  jci  the 
July  fCOj  contract,   for  exaiople,   cne  has  a  clear  idea  what 
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periods  to  expect  to  find  the  fraeze  tias  and  its  general 
shape  over  tine.    Seasonal  factors  may  te  jaore  difficult  tc 
identify  and  isolate  with   constant   jericd  froi   Baturitj 
models.   Once  again  consider  the  frs€2e  bias,   Kote  that  the 
extent  of  the  free2e   tias  at   a  particular   time  loaj   well 
depend  on  the   contract  considered;   if  the  contract  matures 
before  the  freeze  period,  then  the  extent  of  the  fcias  shccld 
be   HiiniiEal   (soae  bias  is  possible   due  to   artitrage  aitcng 
contracts).    if  the  contract  isatures  in  the   liddle  cf  the 
freeze   period,   less  actual  iiias  might   te  -expected   when 
compared  to  a  contract  that  matures  ittE-ediateli  after  the 
freeze  period.    During  the  winter  racnths  «h€n  the  specific 
contract  included   in  the  hasis  residual  definition  changes 
to  another  contract,  one  might  expect  some  shift  or  change 
in  the   freeze  Mas  measure   defending   on   the  contracts 
involved,   if   this  s*iitcii  in  contracts  is  not  explicitly 
accounted  for  in  the  laodel,   then   there  aaj  te  scae  less  in 
explanatory  power.    (Here   details  ahout   the  aodeling   of 
seasonal  variations   cf  the  FCOJ   basis  fcllcss  in   the  next 
section.) 

When  seasonal  influences  interact  with  the  time  of 
contract  maturity,  such  as  with  the  freeze  bias,  it  is  less 
difficult  and  more  straight  forward  tc  acdel  it  ^itja  a 
constant  contract  lacdel.  if  the  seasonal  factor  is  purely 
cyclical,  then  it  can  be  aodeled  equally  well  by  either 
technigue. 
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A  disaavantage  cf  the  ccnata.t  ccBtract  apfrcach  arises 
£roB  difficulties  in   speciiyir-g  tiie  depe.der.t   vaiiafcles 
(Which  are  cozistxucted  b^   aultipljlBg  traditional  variaUe 
definitions  bj  a  functioi.  of  tias  a«ay  from  latucitj).    ihe 
tiH.8  cc^fOBent  may  shift  discretely   froE  period   tc  period 
for   particular    periods   of    ti«   frca    »at«rity. 
Operaticualizing  the      time  coapojient  Utfa   relatively  sii^pls 
functioaal  forms  such  as  t  or   leg  (t.l)   ^aj  :.ct  ad.guat.ly 
reflect  the  basis   pattern   as   the  contract  apprcacfces 
mataritj.   Theory  cffers  little  guidacce  tc  the  appicfriate 
.functional  form  for  the  time  coipcnent.   since  the  ti.e  a«ay 
froia  maturity  is   coBstaBt   or   virtually  sc  fox  ccrstant 
period  from  maturity  bedels,   Bone  of  the  explanatory 
variables  iaciuae  the  time  coispcnents   (t)   siajiia,  tc  these 
used  in  the  Ward-Dasse  iBodsl. 

By  comparing   the  esti^natea   coefficients   of   different 
constant  period  aodels,   insight  could  fe  gained  into  hc«  tc 
better  specify  the  ti.e  cciaponents  for  the  ccustant  ccrtract 
lodels.   understanding  and  measuring  seasonal  factors  ccnld 
be  originally   gained  thrcugh   ccrstant  ccntract   ^cdels  and 
then  Mori^ed  into  the  constant  period  models  since  seasonal 
factors  are  asaally  more  easily  inccrjcrated  into  a  constant 
Period  iHodel,     Additional  changes   in  bcth   specif icaticas 
coald   be   made   based   en   the   results    cf   the   revised 
specifications. 


1^2 

.§iJ§£ii2iM^J_C0Bstant„r€rioJ_lcd:§l_fcr_fC^J 
Seasonal  fluctuations  ia  lasis  patterns  and  differencss 
is  the  data  reguireaants  are  tb€  main  issues  that  ceed  tc  be 
addressed  wlten  sp^cifjiiig  and  estimating  the  July  ccxitiact 
model  in  a  constant  fericd  txcw  aiatuiitj  f  iaffie«c.rk. 
Differences  in  data  used  in  defining  the  lasis  residual  also 
allow  for  a  slightly  differeiDt  treatient  cf  basic  stciage 
theory  concepts  in  specifying  the  constant  period  mcdeis. 

iccountin.g_fox_S£ascnal_Fluctuaticns 

As  discussed  in  the  previous  section,  the  ccccept  cf  a 
freeze  fcias  is  more  difficult  tc  measure  «ith  the  ccustant 
period  to  maturity  Eodel,  Slight  differences  in  the  ceneial 
shape  of  the  freeze  iias  may  in  realitj  exist  fcr  ocdels 
representing  different  months  to  siatuiity.  icr  exaEgle,  the 
span  of  the  freeze  tias  oay  differ  since  different  ccntracts 
are  used  in  defining  the  basis  residual  before  and  during 
the  freeze  period.  Switching  frcni  one  ccntract  tc  the  next 
during  the  freeze  bias  period  may  lead  to  disccntinucus 
jujnps  in  the  freeze  tias  variable. 

Sines  the  constant  period  models  ccv€r  the  entire  year 
and  the  July  contract  model  only  extends  from  Cecerter  tc 
July,  the  freeze  bias  definition  is  expanded  to  include  data 
periods  before  Decenibex.  in  the  initial  mcdels  discussed, 
the  freeze  bias  variable  was  defined  so  that  it  begins  in 
October,  peaks  in  DecciEbar  and  ended  in  February.  ihe 
definitior  is  soaeishat  arbitrary   but  fellows  the  definition 
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us€d  for  the  Juli  Bicdel  tzom  Eecertei:  tfcrcugh  Fefcrcazj, 
Difficulties  with  the  above  speciiicaticn  led  to  alternative 
treatments  of  the  fre.zc  hias  and  seascnal  f luctuatic.s. 
The   nature   of    these   alternatives    are    addressed    later. 

Problems    «6re      also    encountered      in   atteafting      tc   adapt 
iacd-Dasse»s      risk      premium    variatle      (EP{t}).  Sard-Easse 

defined      HP  {t J    as      the   crcp      forecast    multiplied      bj   a      time 
coafonent.      in  a   constant  period   from  maturity   franewcrk   the 
corresponding   risk    premiuffi   definition      is   the   crop    fcrecast. 
The  problem      being    that   the      crcf  forecast  and      the   relevant 
futures  price    win   ,ot  al«ays  be      for  the  saioe   season.        if, 
for   example,    the   observation   period   falls  in   July,      then   for 
a   six   jncnth     from   laatnritj   model   the      relevant   futures   price 
Mould   be   the     January    futures   price.        ihe     crop  forecast   is 
for  the   current   season,    while   the  futures  price  falls   in   the 
following  season.  During   Julj      there   is      seme  expectation 

regarding      next   season's     crop   that      influences  the      January 
futures   price.  However,      guantifjing   this     expectation  is 

difficult-  The  O.s.D.a.  crop  forecast  for  the  coding  season 
is  not  released  until  October.  Clearly,  the  January  futures 
price  is  influenced  somes^hat  by  the  expected  current 
season's  crop,  but  acre  is  involved  an  determining  expected 
s up plies - 

So  solution  to  this  prohleis  «as  evident.  Sard-Easse's 
risk  preniiuffl  concept  is  simply  operationalized  as  the 
current   crop  forecast.  the   definiticn    is   i^cre      suited   fcr 
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nearby  basis   models,   such  as   the  two  aicnth   froin  Biaturity 
model. 

^H§_  £SJ  s  ider  ati  ons 

The  ccnstaat  period  fioia  maturity  JDodels  spaa  the  entire 
year,  »hila  the  July  contract  model  does  cot,  ih€ 
difference  in  periods  encospassed  necessitates  a  cbacge  in 
data  us€d  for  the  S£ct  price, 

following  Sard-Easse  and  tie  July  ncdel  sfecif icaticns 
presented  in  the  previous  chapter,  a  derived  spot  price  «as 
employed  based  on  the  cash  price  fcr  Flcxida  fruit  jlus 
costs  associated  sith  transf crjEing  the  frnit  tc  orarge 
concentrate.  Typically,  there  is  nc  rejcrted  cash  piice  for 
Florida  oranges  from  aid-July  tc  Cctoier  or  Scvemier  t€caus€ 
little  or  no  fruit  is  harvested. 

Two  altarnativa  variables  that  could  be  used  in  a€fining 
an  alternative  spct  price  were  ccnsidared — the  flcrida 
wholesale  FOB  price  for  retail  sized  JCCJ  and  the  ilcrida 
FCB  price  for  hulk  concentrate.  Atteipts  tc  fill  in  the  gap 
in  the  spot  price  data  with  one  cf  these  variailes  resulted 
in  relatively  large  price  shifts  for  these  periods  isere  the 
spct  piica  was  missing.  (fhe  history  of  these  prices  «as 
reviewed  in  Figure  i|,  3  and  the  ccrresfcnding  hasis  residual 
values  were  presented  in  figure  ti.2.) 

The  wholesale  FCB  price  fcr  FCCJ,  discussed  in  Chapter 
IV,  is  generally  reasonably  stafcle,  typically  changing  crly 
a  f^e^  tiffies  aach  year.    Using  this  price  to   derive  a  spot 
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pric€  results  in  a  price  that  will  tend  to  exhiiit 
infiegueDt  discrete  shifts  a  few  tiipes  cacii  jear.  1L€  rard- 
Dasse  laodel  was  ccnstracted  to  acccaat  for  smccther 
adjustioents  in  the  basis  o?er  time,  «hen  the  Ward-Ca£S€ 
model  ^as  translated  intc  a  ccnstant  peiicd  from  Eaturitj 
framework  aad  the  wholesale  fCE  price  used  as  tM  sfot 
price,      the  explanatory   capabilities    cf      th€    Eodel   were    verj 


poor. 


Osing  the  FOB   tulk  price  (see  diapter  iv)    as  the  spot 
price   in   definirg   the  iasis   residual   results   in 
theoretically   justifiable   sig.s    for   the   estimated 
ccefficieBts.    it  is  reasonatle  to  expect  the   eipirical 
results  to  differ  soinewhat  wher  ccapaiirg  a   tasis  defined 
with  the  cash   fruit  price  versus  using  the   talk  PCE  price, 
The  cash  price  is  the   Bcst  sei^sitivs  to   sujpiy  ccBditicns 
(Bard  and  Kil3ner,1980).   HheB  supplies   are  high,   the  cash 
price  rill  tend  to  te  relatively  low.   Givec  short  sufplies, 
the  cash  price  tends  to  he  relatively  high  ccspared  to  ether 
times.   These  tendeucies  reflect  the  fact  that  Eost  fruit  is 
marketed  through  ccoperatives  and   participaticn  plans   and 
thus  is  ccMitted  pxicr  to  actual  sales.   The  bulk  fCE  price 
is  protafcly  the  most  represectative  cf  the  eccncmic  value  cf 
the   craoge   supplies   for   processors.      Eeing   directly 
controlled  by  processors,    the  bulk  price  is   prciably  Bcre 
reflective  of  processor  policies  than   is   the  fruit   cash 
price.    Its  use   Ie  defiDing  the  basis   residual  allc«s  for 
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measarejuent  of     a    verj      significant  stock      effect   «liich      was 
classified   as    Gonveraence  yield    fcr   tie   Julj    lodel, 

Beasurinq   Ccnveiiience  lie  Id   arsg  Eiskgrejaigg 
The    use      of   the      FOB   bulk     pcics    ie      defining  the      basis 
residual   results  in      stocks  iiaving   a   strocgcr      iinpact  on    the 
basis     residual  and      led     to     ar    alteiDative      defiuiticB      of 

coi3vsnience  yield   and   xisic   prefflinD!. 

EQyigM-...o£  the  Concepts 

Cciivei3isnc8  yield  and  risk  preEiuiB  are  two  distirct 
theoretical  concepts  used  to  explain  fcasis  variations-  lh€ 
coocepts  are  distinct  in  that  tfa€  arguuemts  used  tc  exflain 
tiieir  existencs  can  be  logically  separated  and  understood  in 
isolation.  Unfortunately,  tlie  thecretical  distiEctico  dees 
not  iiply  an  unambiguous  statistical  distinction, 

Traditionally,  convenience  yield  is  theoretically  viewed 
as  having  a  negative  impact  on  the  basis  fcr  loser  stock 
levels  and  no  impact  for  high  levels.  At  lew  levels  cf 
storage,  stock  hold-ars  expect  and  receive  a  preoiuiB  in  the 
spot  market  for  allowing  inventcries  tc  fall  tele* 
acceptable  levels.  Bising  spot  prices  reduces  the  iasis  and 
lessens  the  incentive  tc  forward  frice. 

Increases  in  stocks  result  in  an  increase  in  the  basis 
according  to  the  traditional  risk  prettium  concept. 
Additional  stocks  result  in  stock  holders  facing  lEcxe  risk 
from  unforeseen  future  jrice  ncveaents.   lo  ccspensate  stock 
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hclders      for  iacurring      this  additional      risk,     the      futures 

price  is  forced  u|;  as  is  the  anticipated  price  for  the 
f utare. 

Both  the  couvanience  yield  acd  risk  pxeBiitur.  arc 
traditionally  viewed  as  fc€iQg  functiois  of  stccks  CE  hand  or 
inventories  held.  Tne   traditional    view,      as     presented    ty 

Breanan  (1958)  ,  of  the  marginal  inifact  cf  stccks  on 
conveni«3nce  yield  and  risk  prainiuffl  and  thus  the  hasis  «as 
initially  reviewed    in   Figure   2.1. 

iard-DasseVs  mcdsl  and  the  updated  version  in  the 
previous  chapter  allow  for  stocks  telcw  average  tc  faa^e  an 
impact  on  the  basis  through  a  ccnvani€nce  yield  variatle. 
Bisk  preffliuiB  is  viewed  as  a  function  cf  an  anticipated  level 
of  stocks  which  is  cp8rationali2sd  ty  use  of  the  current 
crop   forecast.  The   rationale      ieing   that      the   higher      the 

forecast,  then  the  greater  the  expected  future  level  of 
stocks  and  the  greater  tise  potential  risk  from  inaccurate 
forecasting.  sard-Dasse  do  not  directly  allow  for  stcck 
levels   atova  the    noxra    tc   impact    the   basis. 

.2J.g_  A IJ  er  na  ti  v.§„,i  £§a  tje  n  t 

Since  the  traditional  risk  preniiuir  and  ccrvenience  yield 
concepts  are  both  functicns  cf  stocks,  it  is  prcpcsed  that 
for  statistical  purposes  they  can  best  be  operationalized 
with  a  single  variatle  wbich  is  a  function  cf  stocks.  Such 
an  approach  was  also  used  by  Brennan  (1958).  The  stcck 
variable  replaces  the  convenience   yield   variable  in   the 
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fflodels   estiflated   ia  this  chapter-      Ihs    lard-Casse   ccBcept   ol 

an     anticipatory      risk      premiura    affect      hased      cii      tie      crop 

forecast   is  retained.  It   is   relateled   as      aa  anticipatcrj 

risk   giaEium      to   distiaguish     it   from      the   more      traditicral 

risk      preroium      concept      which      is        sjiicdied      in      the      stcck 

variahls- 

?arious     fuiicticnal   forms     for   the     stock   variable      vexe 

considered.        Ihs   decisicr  as   to   ths  fors  selected   Mas   base^ 

OB   both   theory   and   the   statistical   results,      Ihe    traditicijal 

view      of    the      risk      pieiiiivjia      and   convenience      yield      cuixjes, 

reviewed   in   Figure    2.  1,    yields   a    stock  curve    such  as    the    cne 

in  Figure   7,1       which   is   meraly  a    suinming     of    the    convenience 

yield   and     risk   preisiuBi   curves-  the  stccK  curve      ex   stock 

effect      is   only      one   determinant      of   the     basis  residual      as 

noted   fcsloM: 

(7-1)       basis   residual  =  SE{t}       +    CE  {t} 

where 

SE  £t}   =  the  stock,  effect  in  period  t  (which  is  a 
function  of  stocks  cr  invectcries)  , 

OS{t}   =  other  effects  in  period  t. 

A   stock   curve,   such  as  that   in  figure  7.1,    cculd  be 

approxisated  by   using  a   third  degree   polynomial   and 

specified  as 

(7,2)    SE{t3    =  4>{03    +   #cn(   Sit}    )    +   412}(   S{t}2    )    * 

${3}(    Sit}  3    ) 

where 

3  {t}    =   relative  stocks    (actual    variable    used   is   an 
index   that      weights   the     current  numfcer      of 
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Figure  7.1.   Traditional  view  of  the  impact  cf  stocks  cb  the 

basis 
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«askis        of        supplies     on        hand        fcj        the 
GotrespoBding      avetaqe   value      for   ti€      data 
for      the     current     week     cf      the      season 
raviewed      in   the      previous   chapter-  Ibis 

iiifles  removes  seasonal  variaticB  and  allows 
for  the  ramifications  of  an  expandiug 
market) , 

$J0}    =   constant  effect   coefficient, 

^V}  I   4  {2}  ,    4  {3}      =   coefficients   to   he    estiicated- 

To   yield      the   desired      gereral   shape    4;{1}      would    have      to    be 

positive,      <|{2}      negative,      ${3}      positive   and     the   ccitstant 

effect   negative. 

ScecificationH  using  an  inverse  of  relative  stccJcs  and 
the  natural  log  of  relative  stocks  yielded  sore  raeaninoful 
results  {the  inverse  ot  stocks  is  sisply  cne  diTiided  by 
S|t}).  a        comparison     of      actual      results        usin^      ti;€se 

specifications      is    presented     in     Figure     7-2.        Ihe     curves 
plotted   are  based   on   the   follcjiing   sguaticns: 

(7.3)  log  curve:  Sl{t3  =  1.1165  +  1ii.C3861og{  S  Jt}  ) 
inverse  curve:  SICt}  =  ia,  8^16^1  -  12-8073  (l/S  (t}  )  . 
A  constant  effect,  or  intercept  effect,  is  implied  in 
measuring  the  influence  of  stocks  ard  is  ircladed  in  the 
comparison.  Note  that  the  log  coefficient  is  positive  and 
the  inverse  coefficient  is  negative  as  would  be 
hypothesized. 

Examination  of  the  plots  over  the  range  cf  the  stock 
index  encountered  for  the  data  period  {S  {t}  has  a  Jiiicinuii 
value  of  0.5609  and  a  fflaxisuii  value  cf  1-i}013)  dees  rot 
reveal  a  marked  difference  in  the  t^so  alternative  curves. 
Both     yield  similar      results,        hence      no  clear      statistical 
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Figure   7.2»      Comparison   of    log   and   inverse   stock   curves 
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advantage  of  one  over  the  othet  is  evidsat  except  when  using 
the  models  for  analysis  in  ranges  beycnd  the  data  'waloes. 
The  final  decision  en  the  specification  to  use  aas  tased  on 
theoretical  grounds,  Ihcugh,  adiittedli-,  arguaeflts  can  be 
aade  fcr  eithar  specification. 

The  main  argument  to  b€  cited  for  the  leg  treatsent  is 
that  it  allows  for  the  inpact  of  stocks  on  the  tasis  tc 
continuously  increase  as  very  high  levels  of  stocks  are 
reached-  At  extremely  high  levels  of  stock  the  inverse 
model  sill  result  in  additional  stccks  havirg  virtuallj  nc 
impact;  the  inverse  of  relative  stocks  will  approach  zerc 
and  the  total  effect  will  approach  the  value  cf  the  ccEStant 
effect.  The  log  curve  is  more  similar  to  the  Erennan  (1958) 
exaiaple,  which  is  reviewed  in  Figure  7-1,  in  that  it 
continues  to  increase  at  very  large  stock  levels. 

The  logic  used  bj  Erennan  (1'358)  and  ether  authors  fci  a 
possible  extremely  rapid  acceleration  in  marginal  risk 
preraiuiB  at  high  levels  of  stocks  is  that  the  potential  risk 
associated  with  unforeseen  price  lacveffients  is  sc  great  in 
this  range  that  the  carrying  cf  additional  stocks 
jeopardizes  the  future  financial  ^ell  being  cf  the  firo,  Tc 
induce  carrying  of  such  stocks  the  expected  futures  fric€ 
and  the  futures  larket  price  must  increase  relatively 
rapidly.  Arguments  can  be  cited  that  disagree  with  this 
concept.  For  e^aaijle,  it  can  he  argued  that  tiiere  is  seme 
upper  bound  that  liiaits  the   extent  that  the   futures  price 
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can  he  bid  ap  relative  tc  the  sfot  jrice.  At  tlii£  ufpex 
bound,  it  would  beccae  eccnoEicallj  feasitle  fci:  enteifxisas 
that  traditioDally  have  nc  storage  fmaction  to  buy  sfct  and 
store  it  for  future  resale.  Given  this  arguaent,  then  the 
inverse  function  seems  mete   plausible. 

One  should  not  view  the  stock  curve  depicted  in  Figure 
7.1  as  necessarily  existing  fox  all  cofflitoditiss,  Exexcan 
(1958),  after  proposing  the  curve,  allows  fox  alternative 
possibilities  in  his  empirical  «oik.  for  njost  coffluoditiss, 
the  rapid  increase  in  the  risk  preaiun;  dees  not  cccci  since 
stocks  never  reach  a  high  enough  level  tc  create  the  adcad 
risk. 

Furthermore,  it  is  guestionafcle  whether  the  logic  behind 
the  hypothesis  of  a  rapid  acceleraticn  in  marginal  risk 
premium  is  applicable  tc  the  ICCJ  industri.  Belative  tc 
most  annual  crops,  orange  producticn  in  fcrthcciaing  ssascns 
is  easy  to  predict.  Citrus  production  is  a  long  ten 
process,  making  major  prcducticn  charges  fxcm  year  tc  jear 
less  likely.  Several  years  must  pass  before  a  ne«ly  planted 
tree  can  produce  narketable  fruit.  Mcst  vaiiability  in 
production  froia  ons  j-ear  to  the  next  is  due  to  seather 
conditions,  aspecially  freezes.  with  ancual  crcfs,  prices 
fliay  decrease  drataatically  from  one  year  to  the  next  siKfly 
because  a  relatively  large  cxop  is  planted,  acst  hedgers 
that  use  the  FCOJ  futures  market  place  short  positions.  It 
could  he  argued  that  pctextial   price  d€cieases  axe  weighted 
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fflore  lieavily  than  potential  pries  iacxeases  in  aetsraiining 
risk  preniam  levels  siuce  for  short  hedgers  or  inventcry 
holders  a  potential  price  increase  is  net  a  risk  tut 
desirable.  thus,  the  potential  for  freezes  would  hav€ 
minimal  effect  on  tbe  risk  premie*. 

Ihs  inverse  function  cf  stocks  was  selected  rat.fe€r  tian 
the  log  function.  Tlie  iKpli€d  assuifticn  fceirg  tiat  after 
soaie  foint,  additional  stocks  do  not  influence  the  tasis  ia 
any  appreciable  manner.  The  inverse  functicn  is  siiilar  to 
the  traditional  curve.  Figure  7.  1,  except  it  dcss  not 
include  a  rapid  turning  upwards  at  high  levels  cf 
inventcriss.  Beyond  the  range  of  the  stock  index,  «hich  is 
0.560S  to  1,U013,  the  leg  specification  app€ars 
unreasonable. 

Within  this  range  cf  the  stcck  index,  the  inverse 
functicn  does  not  yet  become  flat,  that  is  it  is  still  seme 
distance  from  its  asyajptote-  Thus,  additicral  stccks  in  the 
upper  range  have  a  limited  but  positive  impact  en  tlie  tasis, 
Kithin  this  range  tbe  inverse  and  the  leg  functions  are  verj 
siKilar.  Perhaps  the  reason  they  both  perform  tetter  thar,  a 
third  degree  polyncraial  is  that  the  high  level  cf  stocks 
associated  with  an  acceleration  of  the  traditional  stcck 
curve  are  never  reached  in  the  fCCJ  industrj- 

ifaat  would  actually  happen  at  extremely  high  inver-tcry 
levels  is  guestionatle.  Historical  pricing  jclicies  in  the 
industry,   directed   to  managing  season   ending  inventcriss. 
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ifflply  that  such  extreme  levels  cf  stocJks  are  unlikelj,  ih€ 
BOdels  in  the  uaxt  secticc  ealracs  ajs  asjaftctic  assuupticu 
iiplisd  by  using  tie  inverse  of  stocks  variatle.  cne  lust 
be  careful  when  aslEg  these  mciels  «ith  data  extecding 
beyond  tfae  iiistoxical  ranges  of  the  stock  levels. 

Those  that  goesticn  the  valiaity  and  the  existeuce  of 
the  risk  premiuin  concept  fcould  perhaps  interfret  the  icvsrss 
stock  function  in  a  different  marner.  ihe  inverse  functicn 
corresponds  ^ery  closely  to  the  traditicnal  cocverisrce 
yield  carve  reviewed  in  Figure  2.1  and  wculd  serve  tc 
measure  convenience  yield  if  in  fact  there  is  no  real  world 
counterpart  to  the  risk  prsiEiuo  ccncept.  The  inverse 
function  will  apprcach  2erc  for  high  levels  cf  stocks, 
likewise  the  traditional  convenience  yield  curve  is  aerc  for 
high  stock  levels. 

Before  turning  to  the  estiiated  iccdels  it  shccld  be 
pointed  out  that  the  pcssihility  of  cutting  the  stcck 
variable  into  two  separate  variatles,  a  lew  invectcry 
variable  (convenienca  yield  dominant)  and  a  high  invertcry 
variable  {risk  premium  dcainant)  was  investigated-  Ihs 
rationale  being  that  it  cculd  be  theoretically  pcssitle  for 
the  risk  preraium  and  convenience  yield  curves  tc  he  mcving 
in  different  directions  over  tiics.  Such  a  possibility  would 
ifflply  a  twisting  in  the  inverse  stock  curve  ever  tiae.  Such 
a  twisting  would  iififly  that  part  of  the  curve  is  increasing 
or  moving  up  over  time  and  part  cf  the  curve  is  decreasing 
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over  tiffie.  Sather  than  attespting  to  model  snch  twisticg, 
the  stock  varia'Dle  was  divided,  «itli  cne  stoci?  variatle 
being  cofflprised  of  high  stock  levels  and  the  cthei  Ics  stock 
levels.  Various  dafinitioas  cf  high  and  low  stocks  «€r€ 
considered.  The  stock  level  chcsen  as  the  breaking  pcint 
was  determined  by  a.B  iterative  procedure  that  estimated  th€ 
models  using  various  dividiug  jcints  and  chose  the  fcint 
that  ffiininiized  the  £ua  of  squared  errors.  Bo  evidence  sas 
found  to  suggest  that  the  two  stock  variatles  were  fficvicg  in 
o|:posite  directions  ever  tiae  or  to  he  aaoving  in  the  saaie 
direction   at   different   rates. 

ggdgl  ..Estigatioa 

fhe   purpose    cf   this   sectioc   is   tc   present   the 

specification   and  results   of  the  ccustant   pericd  fxoB 

maturity  models.    a  numfcer  of  alternatives   to  the  final 

specification   are  reviewed   fcefcre   discussing   the  firal 

aodel. 

The  initial  group  of  estimates  presented  represent  a 
siffiple  transformation  of  the  July  contract  ^odel  into  a 
constant  period  from  aiaturity  njcdel.  Differences  in  the 
constant  period  frca  maturity  models  when  compared  tc  the 
July  model  are  noted.  Ic  avoid  tedurdancy,  a  discussicc  cf 
why  variables  included  in  the  July  model  are  also  induced 
in  these  constant  period  models  is  net  included-  Ihe  sanie 
basic  theoretical  principles  are  addressed  ty  each 
specification.    Previous   discussions  in  this  chapter  have 
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pointed  to  why  ths  initial  specification  takes  the  for  id  that 
it  does. 

It  should  be  noted  that  th-e  results  Iroa  the  Julj  acael 
and  the  constant  period  mcdels  «ere  net  perfectly  ccipaiatle 
du«  in  part  to  tba  difference  in  cash  prices  used  in 
defining  the  basis  residual- 

eonthlj  data  ware  used,  while  weekly  data  were  used  for 
the  July  model.  The  decision  tc  use  icnthli  data  «as 
dictated  by  probleis  encountered  in  atteispting  to  cfctain 
time  varying  parameter  estimates.  Various  cooputaticcal 
problens,  reiatad  priaarily  to  the  large  nuBtsr  of 
observations  with  waeJciy  data,  were  alleviated  bj  «crking 
with  monthly  data-  One  would  expsct  that  mcnthly  data  tc  te 
influenced  less  by  temporary,  randcio  fluctuations-  Ihe 
ordinary  least  squares  results  using  monthly  data  differed 
very  little  from  these  obtained  using  weekly  data. 

fh-e  astimaticn  strategy  sas  tc  first  obtain  an 
economically  meaningful  ordinary  least  sguares  sclcticn. 
after  this  ordinary  least  sguares  estimate  was  obtained, 
time  varying  parameter  estiaates  sere  calculated  using  a 
Cooley-Prescott  procedure  (see  Chaper  III).  So  indication 
of  a  change  in  structure  ever  tiioe  was  suggested  bj  the  tiae 
varying  parameter  results.  The  index  of  permanent  parameter 
adjustment  (6*)  was  estiaated  to  be  statisticallj  nc 
different  froia  zarc.  fhus,  this  section  focuses  en  the 
structure  of   the  sjcdels  considered   and  the   ordinary  least 
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squares  estimates.    the   tisae  varjing  paraffieter  estimates 
given  -e*  eguais   zero   are  sirailar  tc   the  crdinari  least 
squares   results,    but  embrace   assuB^ticas   rsgardicg   the 
covarianca  structure  that  are  not  Qscessatj  if  €*  =  G, 

1.5l:l4.§i_I'.9del„3.£acif  icaticns 

Ihe      basic   model      is      discussed      in   this     ssction.  It 

represents  a  translatica  of  the  July  ccntract  mcdel  into  a 
constant  pariod  froB  isaturity  model,  lbs  niajor  cliffer€EC€s 
in  this  lodel  and  the  Jul^  mcdsl  include  th€  drcpfing  cf  the 
time  ccoponents,  ccnverting  the  convenience  yield  variatle 
into  a  stock  variable  which  oeasures  fccth  ccrvenience  yield 
and  risk  prsaium,  extending  the  period  considered  tc  cc^ex 
the  entire  year,  and  extending  the  period  cf  the  fre€2e  bias 
definition  to  include  incnths  not  included  in  the  crigiEal 
fflodel. 

A  group  of  models  corresponding  to  two,  three,  four, 
five,  and  six  months  away  from  Eaturitj  sere  estiinated  *ith 
the   general  forsB 

(7.^)       En{t}    =    e{C}  +         eniBFit]       +         €  j2}INl?STK}t}  + 

e{3}aLit}   +  e{i<3fB{t}   *  e{53FZ{t}   +  uit}. 


where 


BE{t}  =  basis  residual  (denoted  Efijt}  for  the  two 
ffonths  away  frcia  ffatutity  mcdel,  E,E3  jt) 
for  the  three  ffionth,  EBfJ{t}  for  the  four 
Bonth,  BE5{t}  for  the  five  ncnth,  and 
ER6{t}    for   the   six    acnth)  , 

6(0}    =      constant    tertt    (+), 

EP{t}    =      anticipatory    risk    premium    {+), 


us 

INVSTKit}  =  stock  variable  raeasures  both  coavecierce 
^ieia  and  risk  preiium  ccncspts;  deficed 
as   1  /  (relative  invectcr^  leiisl)  (-)  , 

HL{t}  =  market  liguidity  (denoted  as  KI2it}  for 
the  twc  aionth  frciB  maturitj  model,  KI3  Jt} 
tor  tli€  three  fflojith,  l*12||t3  for  th€  fcur 
month,  HL5{t}  for  the  five  acnth,  and 
¥16  {t}  for  the  six  laciitli)  (+  or  -)  , 

FB{t|  =   fre€2e  bias  (+), 

FZ{t}  =  freeze,  numter  of  degrees  the  freeze  was 
bslos  28  during  a  freeze  moath  and  2€rc 
ctherwise  (+  ci  -)  , 

u{t}  =  error  teria. 

The  data  period  extends  frooa  Esceaber  1S67  to  Ncvsmber  1982. 

The  results  for  this  group  of   models  is  rsviewsd  ia  Tabic 

7.1.   Table  7-2  reviews  the  variable  definiticns  coiEpletslj- 

Sota  that  the  t  subscript  refers   to  continucus  time  fcr  the 

constant  period  models  and  not  tise  away  froa  maturity  as  it 

does  tor  the  July  contract  mcdel. 

Explanatory  variable  definitions  are   similar  tc   these 

used  for  the  July  ccntract  model  (see  Table  7.2  versus  Table 

6.5).   The  saae  variable  notation  is  used  when  applicable, 

though  variable   detiniticns  are   slightly  different-    The 

INVSTKit]  variable  replaces   the  CY  {t}  variable  of   tb€  July 

contract  aodel  as  explained  earlier  in  this  chapter.    Sicce 

the  dependent   variable   for   each  fficdel   in   the   grcuf 

represents  a  virtual  constant  tine  froa  maturity,    no  time 

component  is  included.   Here  BP  Jt]  is  defined  as  before  liith 

the  time  component  removed  and   is  labeled   an  anticifatcry 

risk  premium.    The  market  liguidity   variables  are  based  en 
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Table   7.1.      Initial  constant  period    €3tiiates 


Variable 

Six 
Ho  nth 
Model 

Fiv€ 

Month 
Model 

Four 

Month 
Model 

Three 
Month 

Model 

Month 

Model 

Constant 

21.6504 
(5.291)  1 

18.8062 
(4-872) 

14.8464 
(4.395) 

11.4483 
(2.715) 

7,9149 
(3.787) 

HP{t} 

0.0036 
(0.215) 

0-0076 
{0,479) 

0.0175 
(1.257) 

0-0205 
(1.835) 

0-0249 
(2.898) 

INVSTK{t} 

-18.9238 
(-8.80) 

-15,9033 
(-7.899) 

-12.8073 
(-7.267) 

-9.1983 
(-6.515) 

-5-5964 
(-5.  126) 

Mi  It} 2 

-0-0011 
-0.047) 

0.0009 
(0-0088) 

-0.GC08 
(-0.  147) 

0.0022 
(0-487) 

0.0032 
(1. 170) 

FBCt} 

5.6453 
{3.489) 

5.0352 
(2.873) 

3.5109 
(2.251) 

1.7786 
(1.404) 

-0-0733 
(-0-075) 

FZ  It} 

0.3873 
(0.839) 

0-3005 
(0-703) 

0.2750 
(0.726) 

0.1940 
(0.629) 

0.  1611 
(0.2367) 

E2 

0.3778 

0.3336 

Q.310S 

0.2703 

0.2327 

1  t-statistics  are  in   parenthesis, 

2  Market  ligaidity  variable:  MIS  {t}  for  the  six  fflonth  iBodsl, 
ML5{t}  for  the  five  month,  MI4{t}  for  the  four  aicnth,  BI3|t} 
for  the  three   month  and   fiI2  {t}    for   the   two   month. 
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Table  7,.2»   ?ariable  definitioas  for  the  ioitial  constant 
period  model 


Variable  Eescripticc 


BB{t}  =  Basis  residual. 

Denoted  Bl£t}  for  the  twc  month  model,  BE3  It}  for  the 
three  laonth,  BRJ|(t3  for  the  fcur  mocth,  BB5{t}  for  the 
five  month,  and  BB6  {t}  or  the  six  month. 

BB6{t3  is  the  average  for  the  current  aicnth  cf  the  seeklj 
six  month  basis  residual  variable  (  br6{t}  )   ^hich  is 

defined: 

br6  Jt}      =    b6{t}    -    ffl6{t) 

where.: 

b6  It}  =  basis  cf  contract  that  is  currently  clcsest 
to  being  six  months  away  froro  taaturity  (cents 
per  pound  solid). 

m6  ft]    =  storage      and   interest  costs    (cents     per  pound 

solid)  - 
b6  {t}    and   iq6  [t]    are  defined   as: 

b6ft)    =  fp[t3      -    (  cp{t}      +   tc{t}      ) 

where: 


^Pl^l  =  weekly  closing  futures  price  of  the  contract  [ 

currently  clcsest   to  being  six  mcnths  frcm  [ 

maturity   (cents  per  pound  solid)    (Citrus  | 

Associates   cf   the  Ti.l.        Ccttcc   Exchange,  j 

1967-82)  I 

cp  {t}  =  derived  raw  orange  price   {cents  per   pcund 

solid)     derived   by   subtracting   total  i 

processing  ccsts  (ficcks  and  Kilmer,  1967-82)  j 

from  FOB  bulk  FCGJ  price  (Citrus  associates  ] 

of  the  S_I.  Cotton  Exchange,  1S67-82). 

tc  {t}  =  cost  of  converting  oranges  into  bulk  fCOO 
not  including  Florida  taxes  and  selling 
costs  (cents  per  pound  solids)  (Books  and 
Kilmer,  1967-82). 
Mote:  cp£t}  +  tc{t3  is  the  current  Florida  bulk  fCOJ 
price  minus  the  ccsts  Florida  prccesscrs 
must  pay  for  advertising  and  other  taxes  and 
selling  costs. 
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Table  7.2 — continued 

Variable  Description 


!n6(t}  =  c  {t}  +  (  exp  (rw)   -  1  )  (  cp  jt}  +  tc  |t}  ) 

where : 

c{t}  =  storage  costs  of  carrjing  bulk  FCOJ  the 
length  cf  time  that  the  current  futures 
contract  considered  matures  (cents  per  pouna 
solids)  {Hooks  and  Kiliaer,  1567-1982), 
s:Kp{r¥)  -  1  =  an  adjustment  for  calculting  interest 
on  the  initial  cash  outlay  cf  processors-  w 
is  weeks  until  the  futures  contract 
considered  matures  r  is  the  interest  rate 
(Survey  of  Current  Business,  1967-82). 

B15{t},  BF.illt},  EB3jt3,  and  B.R2  {tj  were  calculated  in 
a  sifflilar  manner  as  BB6[t3.  Ihe  difference  being  that 
the  futures  price  was  based  en  the  contract  that  is 
currently  closest  to  the  length  of  time  ccnsidered  by 
the  corresponding  model. 

lUVSTIit]  =  1  /  S{t3 

where: 

Sit]  =  relative  stock  level  defined:  (  INV{t}  / 
YR{50V{t}>    /     (    MISV{t}    /    EYBMC?{t3     ). 

IHV£t3  =  The  average  inventory  held  by  Florida 
processors  during  the  current  laonth. 
Average  iased  en  the  weekly  closing 
inventory  levels  during  the  current  month 
(Florida  Canners   Asscciaticn,    1967-82) , 

IEia0V{t}  =  Movement  of  FCCJ  by  Florida  processors 
during  previous  twelve  acnths.  Calculated 
as  the  monthly  average  of  a  corresponding 
weekly  variable  which  was  defined  as 
move  sent  in  the  current  weak  plus  ffloveiuent 
during  the  previous  51  weeks  (Florida 
Canners   Association,    1967-19  82fc). 

aiNV  {t}  =  Average  of  IHV  |t}  across  the  data  period 
(DeceiBfcer  1967  -  Kcvemfcer  1982)  for  the 
month  considered-  filUV Jt]  in  January  eguals 
the  average  value  of  IHVjt)  during  the  Kcnth 
of  January,    etc. 
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Table  7.2— continued 

Variable  Descxijgtion 


HYaHC?{t}  =  Average  of  YE?9G7{t}  across  the  data 
period  for  the  montls  considered.  HIBMCV  {t} 
in  January  equals  the  average  value  of 
YHFIOV{t}    during    the    month  of  January,    etc. 

Thus,  INVSTK  {t}  is  the  inverse  cf  current  seeks  of 
supglies  on  handed  divided  by  the  average  seeks  cf 
supplies  on   hand   for   the    lonth  considered- 

FB  {t}    =  Freeze  bias  variable,   defined: 

FE|t}    =   ln(    (W/11)     +    1    ) 

where: 

N  =  2. 0  in  October,  8.0  in  icvenber,  10.0  in 
December,  6-0  in  January,  2.0  in  fefcruary,  and 
zero  in  other  months.  The  definiticn  is  a 
monthly  version  of  that  used  by  iard-Dasse  that 
is  extended  to  include  Gctcber  and  Hcvember.  8 
represents  the  average  number  cf  weeks  remaining 
in  the  freeze  period  fcr  the  aonths  of  Deceatsr, 
January,  and  February-  In  October  and  Koveober 
the  logic  used  in  choosing  K  was  to  have  K 
increase  twice  as  fast  as  it  declines  (the  peak 
being  the  last  week  of  Woveaiber  and  the  first 
week  of  Decejaber)  .  The  values  cf  FB{t]  frcm 
October  through  February  sere  0.16705^}, 
0.5!i6544,  0.6i46€27,  0.^135318,  and  0.167054, 
respectively-  FB  |t}  sgualed  2ero  for  ether 
laonths, 

FS{t3  =  Freeae  variable. 

FZ it}  is  the  number  of  degrees  belci  28  degrees  during 
the  coldest  day  of  the  month.  Zero  in  aonths  that 
have  no  temperature  below  26  degrees-  Average  based 
on  the  locations  of  Sanford,  Clermont,  and  Rountain 
Lake  all  which  are  in  Florida  (Florida  CroE  and 
Livestock  Seporting  Service,  1967-82). 

HLlt}  =  Karket  liguity. 

ML{t}  is  denoted  ai2  {t}   for  the  two  month   model, 

M13  {t}  for  the  three  mcnth,  KL«i{t}  for  the  four  mcnth, 

MLS  {t}  for  the  five  month,  and  !2L6  {tj  for  the  six 
month. 
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Table   7.2 — continued 

Variable  Description 


riLe  It}  IS  the  average  for  the  current  month  cf  the 
weekly  sxx  month  market  liguiditj  variable  (  116  It}  ) 
which   is   defined: 

ial6{t}    =   v£t}    /    Jchoi{t3|    ,    iffchoift}!    ^   0 
=      0  ,    if    ichci  Jt)J    =   0 

where: 

V Jt}      =  volume   cf   contracts   traded   en  closing    trading 

day  of  the  current  week  for  the  contract 
that  is  current  clcsest  to  teing  six  ncaths 
a^ay  from  aiaturity  (number  of  contracts) 
{Citrus  Associates  of  the  H.Y.  Ccttcn 
Exchange,  19€7-1982). 
|choi{t3i  =  Absolute  value  cf  the  closing  open 
interest  this  week  minus  the  previous  week's 
closing  open  interest  for  the  contract  that 
was  closest  to  being  six  lacnths  away  from 
maturity  fnumher  of  contracts  per  day) 
{Citrus  Associates  of  the  13, y.  Ccttcn 
Exchange,    1967-32). 

ML5|t},  amct],  ML3{t},  and  fll2  |t}  were  calculated  in 
a  similar  manner  as  HI6{t}.  The  difference 
being  that  the  contract  used  is  the  contract 
that  is  currently  closest  to  the  length  cf 
time  considered   by   the  ccrrespcnding   acdel 

iP{t3      =        Anticipatory  risk        prefflium     variable        {labeled 

antxcipatory        to  distinguish      it        froo        the        icre 

traditional        risk  premiuis        concept        addressed        tv 

IHVSfKlt}).  ^ 

HPCt}    is   the   monthly     average     of        the      weekly      variable 
{rp{t})    defined: 

rp{t}    =  salt} 

where: 

sajt}  =  Projected  availability  of  crop  for  the 
current  season  {?jSEA  crop  forecast  for 
Florida:  million  boxes)  (Florida  Citrus 
Mutual,    1968-8  3). 
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the  same  dafinitioc  as  EL  {t}  in  the  July  aodel  ^itlj  the 
volume  and  open  iaterast  used  in  defiaing  thani  fceins  these 
of  the  relevant  coutcact.  The  freeze  sariafcle  is  a  ncathlj 
ccanterpart     of   the      Julj     contract      freeze   variafcle.  fhs 

freaze  bias  variaMe,  ?B  {t}  ,  is  a  mcathlj  versicis  cf  the 
weekly  July  contract  freeze  bias  variable  tlat  has  tsen 
expanded  to  include  the  acnths  cf  Octcber  and  Ncvemter.  The 
new  version  has  the  .bias  begiia  in  Octcbsr,  peak  in  t^cesilit, 
and  end  in  February.  lie  freeze  lias  adjostment  variable 
(FEAlt})  is  iriCli}d€d  in  the  Bodels  estimated  in  this 
chapter.  For  the  July  contract  model,  PESjt}  allowed  the 
size  of  the  crop  forecast  to  effect  the  extent  of  the  tctal 
freeze  bias.  Experience  «ith  estiaating  tie  July  ac<3el  over 
such  a  long  data  perxcd  indicated  that  the  PEA jt}  effect  is 
difficult  to  measure  and  interpret  due  tc  the  tendency  for 
the  crop   forecast      to   increase   ever   tiise.  if    the   expected 

crop  size  does  in  reality  iapact  the  siae  of  the  bias,  then 
the  FB{t}  coefficient  in  eguaticc  7.1  shculd  vary 
accordingly  when  estifflatad  using  time  varying  paraeeter 
procedures. 

Ihe  above  set  of  csodels  i^as.  also  estimated  using  weekly 
data  and  also  using  the  cash  price  cf  oranges  in  defining 
the  basis  residual.  In  coaparing  these  results  and  the  July 
contract  results,  it  was  clear  that  the  najcr  source  of 
difference  between  the  results  presented  above  (Table  7.1) 
and  those  for  the  July  contract  (Table  6.4)  las  the 
difference   in  cash   prices  employed. 
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liie  risk  preiaiuic  and  iBaik€t  liguiditj^  effects  ere 
sifflilar  for  the  above  group  of  iiodels  arid  tie  July  acdel. 
There  does  not  appear  to  be  anj  major  differance  iu  the 
adjustffleBt  in  the  futures  price  and  tbe  POB  bulk  price  for 
FCOJ  to  a  freeze.  lot  the  iaodels  presented  in  this  chapter, 
FZ Ct}  is  virtually  eyual  to  zero.  As  it  is  defined  ic  this 
chapter,  FB{t}  assumes  ths  same  shape  as  used  for  t}?.€  Only 
contract  iaodel  for  ccrrespouding  nscuths.  Alternative 
definitions  could  be  used  that  «ould  increase  the  models 
explanatory  power  slightly  and  also  increase  the  freeze  lias 
t  statistics  as  «ill  be  clear  as  additional  lEcdels  are 
reviewed.  The  stock  effect  is  stxcngei  for  the  basis 
residual  defined  using  the  bulk  ICB  price. 

The  basic  model  specified  above  was  respecified  and 
estiaated  with  the  goal  of  increasing  its  explanatory  pc^er, 
Efforts  were  concentrated  en  the  July  through  f^cveiBfcer 
period  since  estiraaticn  errors  were  often  relatively  large 
during  this  period. 

This  basic  model  when  estimated  using  tinje  varying 
parameters  did  not  exhibit  a  change  in  parameters  ever  time 
(the  index  of  parinanent  paraaatsr  adjustment  or  e*  eguals 
zero) .  It  appears  unreasonable  to  expect  slight  changes  in 
specification  to  lead  to  a  conclusion  that  parameters  do 
vary  since  the  estiraaticn  procedure  used  is  flexible  as  to 
the  nature  of  the  changes  traceable.  Other  specif icaticns 
estiraated  in  a  time  varying  paraieter  framework  alsc  shewed 
no  evidence  of  parameter  changes. 
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Since  the  constant  period   acdels  encoitiass   tbe  entire 
year,    it  was  recognized  that   seascisal   factors  might  be 
present  in  addition  to  thcsa  cited  by  Sard-Iasss-   Groups  of 
models  using  various  sets  of   icuthly  d«My   variafcles  ^sre 
estimated  in  an  atteia^t  tc  dccuisent  any  seasonal  pattern  in 
basis  residual  movsments.    The  explauatcry   po^er  cf   the 
estimates  increased  significantly  with  these  adjustments. 
The  results  xndicated  that  the   locths   cf   July   thxcugh 
October  tended  to  have  a  basis  residual  value  that  «as  below 
the  average.    However,   when  the  fatterc  suggested  by  the 
duBBij  variables  was  ccipared  to  the  actual  data  it   «as 
evident  that   the  seasonal  patterns  %eze   ocre  cciEplex  than 
iffiplied  by   siaiple  shifting   of  the   intercept,    ibis 
observation  lead  to  additional  acdel  specif icaticEs. 

SsecifiGa.tion._aEd„re suits.  Graphing  the  basis  residual 
over  time.  Table  ^,2,  revealed  that  the  dip  in  the  basis 
residual,  which  tends  tc  be  Iciest  in  SepteiBbei:,  ray  be 
greater  towards  the  beginning  cf  the  data  period  and  less 
towards  the  end  of  the  data  period,  ihe  revised 
specifications  atteipted  to  account  for  any  possible  charge 
in  seasonal  patterns  ever  tiae. 

By  adding  a  one  year  lag  of  the  relevant  basis  residual 
to  the  model  (deaoted  BB2{t-12}  for  BE  \t} ,  BH  ft- 12}  for 
BS3{t},  etc.)  the  possibility  of  seasonal  patterns  and 
dynamics   in   seasor^al   patterns   cculd  b€      considered   as 
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described  below.  More  plausible  estiiaates  *ers  obtained  by 
also  including  a  one  JBcntb  lag  of  the  lasis  residual  in  tij€ 
model  (denoted  3E2{t-1},  BH3  (t- 11}  ,€tc.)  Ihe  results  of 
eKfauding  tae  basic  model,  presented  in  the  last  section,  tc 
include  the  first  and  the  twelfth  lag  cf  the  basis  residual 
are  reviewed  iu  Table  7-3. 

Cne  per  io  d  _lag3,.,in  .the ,  .deg.eis  d  €nt_j  a  liable  .  Ih  e 

inclusion  of  a  lagged  defendect  variable  is  often  desiratle 
when  the  events  cccuring  during  cne  observation  period 
influence  avents  in  the  next  period.  Hhen  relatively  sicrt 
observation  periods  are  used,  such  as  weekly  cr  tccthly 
data,  lagged  dependent  variables  are  often  ajprcf riate. 
This  inter-pariod  influeuce  may  occur  for  a  nuiber  of 
reasons.  Rigidities  due  to  habit  persistence  or  unaccounted 
for  transaction  costs  may  result  in  the  dependent  variable 
not  fully  adjusting  iacaediately  to  changes  in  the 
independent  variables.  Variable  measuremeEt  prcbleis  nay 
prevent  the  precise  guantif ication  of  the  effects  of 
particular  variables  for  in  any  cna  period.  Inclusion  cf  a 
lagged  dependent  variable  may  lessen  these  protlems  by 
allowing  the  iaspact  of  present  events  to  act  beycnd  the 
current  period  {Phlips,  1974). 

To  aid  in  interpreting  the  results  cf  a  lodel  «ith  a 
lagged  dependent  variable,  consider  the  hypothetical  model 
where  2  {t}  is  the  cependent  variable  ard  I  Jt]  ard  K  Jt}  are 
explanatory  variables  which  are  not  lagged  variables.   Ihese 
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fable   7,3-      Eesalts   for   a   djnaiaic   version   of  the   initial 
constant   period   lEodel 


Variabl 

a   6   Bonth 
Hod8l 

5   Mcnti 
Modal 

5,5325 
(2.014) 

4    Honth 
Hodel 

3   Month 

aod€i 

2    Kcnth 

Hod€l 

Constant    6,4805 
(2.226)1 

5-  1200 
(2.114) 

4.6850 
(2-323) 

2.8758 
(1,688) 

SP{t} 

-0.0109 
{-0-926) 

-0.0G85 
(-0.760) 

-0.0051 
(-0.054) 

-G-C020 
(-0-233) 

O.G040 
(0.540) 

IMV3TK{t3-4.3679 
(-2.578) 

-3.6134 
(-2-306) 

-3.3465 
(-2.433) 

-3,C4  83 
(-2.727) 

-1-8293 
(-1.992) 

MI£t}2 

-0.0  099 
(-0.706) 

-0.0063 
(-1.068) 

-0-0052 
(-1.491) 

-0.0013 
(-0-421) 

0,CG04 
(0-  187) 

?B{t} 

6.1126 
(5.153) 

5.2  535 

{'4.1  m) 

4.3157 
(4.312) 

3.389 
(3.910) 

2.2398 
(2.922) 

PZ{t} 

-0.0119 

(-o.oaa) 

-0.0585 
(-0.230) 

-0.0124 
(-0.054) 

-C.C393 
(-0.200) 

-0.C145 
(-0.085) 

EH{t™13 

0.7032 
(12.783) 

0.663  8 
(11.629) 

0.596  3 
(9.938) 

0.5221 
(8.270) 

0.5066 
(7-697) 

BS{t-123     0.0907 
(2.171) 

0.1362 
(3- 162) 

0.1772 
(4.011) 

0.2159 
(4-612) 

0-  1985 
(3-739) 

B2 

0.7  507 

0.716  4 

0.67C2 

e.5965 

0.5013 

1  t-statistics  are   in    jarenthesis. 

2  General  notation;    specific  notation   includes    the   numier   of 
months  addressed   i-a.    «L6  {t)  ,   BB61t-1},    EB5[t-1). 
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variables  can  represeat  almost  anjthiBg;  they  aie  cit€ia  calj 
to   serve    as  as   exaiDfle.  The   fully   adjusted   cr  eguilifcrium 

or  Icng  run  valu«  cf  the  dapecdent  variable  is  dsnot-ed 
B*it3.  The  corresponding  shcit  run  eguaticn  measures  the 
Impact  of  the  expianatorj  variailes  is  the  current  period 
and  can    te   written 

(7.5)       B{t}    =©£0}    +€i1}I{t3    +  'e{23ait}    +€{3}E{t-1}     ♦ 
elt} 
where  ^  {0}    is      a   constant  tarnj,      €{1},     ©{2},        and  €{3}    are 
coefficients      and   e  |t}      is   an      error    terst.  Events   in      the 

current  psriod,  actiag  through  the  explanatory  variatles  and 
the  error  term  will  determine  the  value  cf  the  current 
dependent  variable  and  influencs  dependent  variafcle  values 
in  subseguent  paricds.  That  is,  the  value  cf  E jt)  Kill 
effect  the  value  of  Bit+1}  since  E {t}  «ill  be  the  lagced 
variable  in  period  t  +  l-  Since  B{t+1}  imjacts  EJt  +  2}  and 
Bit]  impacts  B{t+1},  Bit}  will  effect  B{t+2}  as  (.ell. 
Similarly  B  (t)  and  those  factors  deteraining  B  }t}  will  have 
an  impact  in  more  distant  periods.  The  cmaulative  infact  of 
the  events  in  period  t  on  B|t}  and  sufcseguant  E{t+k}  values 
is      the   long     run      effect.  Alternativelj,      the      Icng      tun 

eguaticn  corrasponding  tc  period  t  can  be  viewed  as  the 
eventual,  fully  adjusted  value  of  B*|t}  given  that  the 
magnitudes  of  the  axplanatory  variables  excluding  the  lagged 
variable    do  not   charge   frcm    their   values    in    period    t. 
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fhe  long  run  egoation  is  not  directlj  a  functioB  cf  the 
lagged  variable  since  the  lagged  variable  «ill  eveDtually 
stabilize,  allowing  -the  ultiroate  iiBfacts  to  t€  traced  tc  tiie 
other  variables,  ffce  Icug  run  sguaticn  for  this  exajiple  caa 
b€   written 

(7.6)  B*lt}      =   4!(0}    +    ${1}Iit}    +   4'{2}f5|t}    +    u{t} 
where   u  {t}    is  an  error    tera- 

ihs  relationship  tetweec  the  short  and  Icisg  rue 
eguaticns  can      be   eagressed   loatheBaticallj.  An  adjustment 

process   is   iapiiad    shlch   caa   be    rspresented   as 

(7.7)  B{t}    -    Sit-1}    =    K(B*Ct)    -    B{t-1}    )     ,    0<K<1, 

wh^re  K  is  the  adjustBent  cosfficient  which  aeasures  the 
teadency  fox  the  difference  in  the  Icng  iqe  value  cr  total 
impact  aad  the  lagged  valus  to  be  reduced  in  one  period.  If 
K  eguals  one,  then  no  adgastaent  period  is  needed  and  all 
explanatory  variables  have  their  full  iispact  in  their 
corresponding  observation  period.  The  closer  K  is  tc  aero, 
then  the  greater  is  the  impact  of  distant  past  periods  on 
the  current  period  (cr  egaivalently  the  greater  the  inpact 
of  current  values  of  axplanator;y  variables  on  future  levels 
of  the  dependent  variable).  These  relatioDSbifS  aie  easily 
seen  when  eguation  7,6  is  substituted  for  I*  [t}  in  eguaticn 
7.7  and  solved  for  lit}    yielding 

(7.8)   Bit}  =  K<I){0}  +  K4:{1}I{t)  ♦   K$J2}J!{t}  +  (1-|!)E{t-1} 
+  Kti{t} 
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whick  is  the  siiort   ruu     estxaated   relaticiship  equivalent   to 
e<jiiaticB   7.  5. 

Suppose   the  following  ralaticcsliif   is  estimated: 

(7-9)  B{t}  =  1  -  31{t}  +  .2a{t3  +  -8E[t-1}. 
Here  K  eguals  one  miaas  tie  lagged  cosfticient  or  0.2.  The 
corresponding  long  ran  eguaticn  libicli  aeasGies  the  Icug  ran 
iffl^Jact  of  current  exi^lanatory  -variailes  en  the  (3€f:€Dd€nt 
variafcla  is  found  fcy  dividing  the  nca-lagged  vaiiatle 
coefficiants  by  K  and   for  this   example  eguals 

(7-10)       B{t}    =    5   -    151  It]     +    1i!(t}- 
Hany   reasons     can   be   cited   as     to   why  one   would      «act   to 
consider   including    a   one   uonth    lag      cf   the   kasis   residual  in 
the   model.        Iha   observation   period   is   relatively  short,    cne 
month,      suggesting      that   rigidities   laay      exist   fox      fccth   the  |^ 

cash  and   futures   laarkets   for   JCCO.  I 

i 
Traders     can      be     expected      tc      fflaintain     their      futures  [ 

position   given   slight   changes   in   conditions-         1   trader   will  ! 

I 
not   tend   to      reverse   his   position   ifliiaediatelj      but    «ill   tend  f 

f 
tc   maintain  the     position  until   it   can   be      determined    if   the  ; 

change  is   permanent.        Beacting   tc     s^ery   turn   in   the   market  j 

involves     treiaendQus     transaction     costs     which      the      trader  | 

generally   avoids.  [ 

There   is     also    reason  to      suspect   rigidities    in      the    fOB 

price   of   bulk.   FCOJ    set   by     processors.        Ihere   is   a    tendency  | 

tc   maintain  the   price   even      with    considerable   changes    in    the 

industry. 
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lJMil_JaS§_J^_tlia_J«£anaent_jariablQ,        By      including   a 
yearli      lag  of      the      depeMeat   variable      it      is   possifcls     tc 
account      for   both      seasonal      patterns      and    dynafflics.  Such 

treatiueat      is    especially     useful    for      ccasidering    trends     in 
seasonal   |:atterns. 

It   is  possible   to   interpret    this   yearly    lag   in   a    siiEilar 
manner      as   the     one   period      lag.  Consider   a     hypothetical 

estimated  relationship      of   a   Bscntfcly      Bcdel    that     certains   a 
yearly    lag  but   no   other  lags,    such  as   depicted   lelow: 

(7.11)  Bit}  =  1-  3l(t3  +  .2gjt}  4  .8B{t-12}. 
2ach  January  B  {t}  i^ill  take  on  the  value  cf  the  dependent 
variable  the  previous  January.  Ihxis,  if  E  Jt}  tends  tc  be 
larger  in  January  than  tbe  other  irocths,  its  fredicted  value 
will  tend  to  be  higher.  Developments  in  one  January  Hill 
iispact  the  next  January  (and  thus  future  January  values  - 
tiiougb   the  impact      «ill   dampen  over   time)  .  An    unpiedicted 

change  in  the  seasonal  pattern  cne  January  «ili  be  atscited 
by  ths  error  tert  that  pericd  tut  influence  the  lext 
January's  predicted  value  via  Bit-12|.  Events  in  months 
other  than  January  aill  not  directly  influence  predicted 
January    values. 

The   adjustment    coefficient   associated    with   eguaticc    7-11 
eguals   0-2.      3ha  corresponding   long   run   model   is 

(7.12)       B*£t}       -    5   -    152  {t}     +    Bft}, 
It   is      perhaps   best      to  conceptualise      a   different      Iccg    run 
eguatica   for  each   lacnth.        That   is,      a   change   in   I  Jt}    cf   cn« 
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during  January,   for   exanpie,   will  result  ic   an  iipact  of 
tbree  auring  the  current  oonth  and   a  IcBg  run  imjact  cf  15. 
This   Icng  run  impact  Kill   ojal;^  be   luanifestea  in   Januarj 
ffiontlis  and  will  not  influence  ether  Hccths. 

Yearly  and  one  period  lags  in  the  depgadggtvariatle. 
Hhen  botii  the  first  lag  and  the  jearlj  lag  arc  included  in  a 
model,  as  done  is  laJble  7.3,  Loth  long  run  effects  can  te 
added  together.  Ia€  inclusicn  of  tbe  fiist  lag  has  the 
effect  of  dispersing  the  impact  of  the  yearly  lag  to  all 
sutseguent  moEths  after  cne  year  has  passed.  Ccnsider  the 
hypothetical  estimated  r€latiou£hip: 

(7,13)  B{t}  =  1-  32  {t}  +  .2M}t}  +  .7S{t-l3  +  .1  E|t-12}. 
The  total  adjustment  coefficient  for  a  jnodel  of  this  tyje  is 
found  by  adding  the  lagged  coefficients  together  and 
subtracting  the  rasult  frcm  one.  For  this  cxaiapls  the  total 
adjustiaent  coefficient  eguals  0-2  (1-.7-,1),  The  long  run 
Ecdel  addresses  a  B*it}  value  that  has  no  seasonal  ccaiponent 
and  is  useful  only  xcr  deteriiniug  the  Iccg  run  iipact  of 
changes  in  explanatory  variaiDles.  Though  nsarfcy  periods 
falling  in  the  same  mcnth  as  t  (such  as  t+12,  t+2i},  and 
t+36)  Tiill  be  inflasnced  more  by  the  value  of  E  {t}  than 
other  comparable  nearly  periods.  Fcr  exaaple,  the  iipact  of 
B  will  he  greater  lis  t+r2  than  tf13  and  greater  in  t+2a  than 
t+25,  allowing  for  trends  in  the  monthly  shifts,  Ihe  long 
run  eguation  associated  «ith  eguatioE  7.11  is  found  by 
dividiiig  the  short  run  coefficient  by  the  total  adjustaent 
coefficient  (0.2)  and  eguals 
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(7.1 '4)   B*{t}   =  5  -  15l£t}  -»■  I5{t3- 

The  sua  of  the  lagged  coefficieats  is  assuDi^d  tc  le  qc 
greater  than  onts. 

■Q.|h§.^..var.iatig;n£ of  ^,,  the fcagic_m-gdgl.    The  general  ncdel 

estiraatisd  in  this  section  is  a  siaple  exaiE^l^  c±  an  51154 
Bicdel.  More  complex  KR?ik  mcdels  were  alsc  estiaated, 
allowing  for  diffexent  treatment  of  lagged  variatlss  and 
estimation  errors.  The  one  fresented  was  selected  for 
discussion  due  to  its  siaflicitj  and  fcecause  its  results  and 
implications  were  representative. 

Twelfth  diffsreEce  ECdels  ^ere  also  estimated.  Ie  a 
twelfth  difference  model  all  vaiialles,  includicg  the 
depecdent  variables,  are  defined  as  their  current  value 
minus  their  value  12  months  ago,  10  ether  words,  the  jearly 
change  in  variable  values  is  used  in  estimation.  The 
constant  terra  in  suck  a  mcdsl  is  interfxeted  as  the  tesdeRcj 
for  the  basis  residual  to  change  from  cne  period  tc  the 
next.  The  differencing  accounts  for  seascnal  patterns.  The 
noteworthy  result  of  amploying  the  differencing  approach  lias 
that  the  constant  term  was  fcurd  tc  he  virtually  zeic, 
implying  no  trend  in  tha  basis  residual  ever  the  data 
period - 

Comparing  the  predicted  values  cf  the  various  models 
discussed  in  this  secticn  to  the  actual,  cbseived  values 
causes  cne  to  guastion  the  dynamic  and  seasonal  assuapticns 
mads.   Though  there  is  an  imprcveffent  in  explaining  seascnal 
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variations  when  coapared  to  the-  initial  sstiaates,  tisese 
models  did  not  perfcrni  «ell  duriBg  ceitain  seascES  when 
seasonal  fluctuaticas  were  accentuated.  The  iiBplicaticn 
being  that  while  seasonal  fluctuaticns  tend  tc  vaxj  fiom 
year  to  year,  there  dees  not  appear  to  ts  a  clear  pattern  or 
trend  to  the  changes  in  fluctuaticns  ever  tii€, 

l.fa.:§.-Ii..g.a  1..  -Q.r ,  a  d  g  p  t  g  d^  g  g  dg  1 

Graphs  of  iasis  patterns  (fable  ^.2)  and  exaisinaticn  of 
estifflaticn  errors  pointed  towards  th€  existence  cf  seascnal 
basis  pattarns  in  additicn  to  ths  freeze  bias  that  are  not 
fully  accounted  for  bj  the  previcns  Bicdels  discussed  in  this 
chapter.  The  natura  of  the  fluctuaticas  over  time  pointed 
toward  drawbacks  in  each  modeling  approach  considered  thus 
far. 

Accounting  for    seasonal   diflereaceg.  Sxa mi nation        of 

basis  ffioveaents  {Table  ii.2)  reveals  that  the  residual  for 
the  period  running  from  approximately  July  tc  October  tends 
to  be  lower  than  surrounding  Bcnths.  Ihis  dip  in  the  basis 
residual   can  vary  considerably   fron   year    to    year. 

The  relevant  guesticn  appeared  tc  be  ihat  does  theory 
offer  to  explain  such  variance  in  seascnal  lasis  patterns- 
In  addition  to  storage  ccsts,  storage  theory  attempts  to 
explain  basis  nioveiEeijts  with  the  convenience  yield  and  risk 
preroiujB  concepts  both  cf  which  are  functions  cf  stccKs- 
StocKs   or   inventories   are   viewed      as   ths    key    deterisinants    ox 
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the   basis.        llius,      it   afjiears      logical   tc   suspect  stocks    tc 
in±lueac€      seasonal   Jbasis     patter.iiS.  Eevie*     of    the      data 

reveals  that  tiie  dip  in  the  basis  residual  tends  to  b€ 
greater  when  relative  stocic  levels  are  lew-  Shen  stocks  are 
sxtremely  high,  the  dif  in  ths  residual  is  small  cr  rot 
perceptifcle. 

lo  undarstand  Mhj  the  inspact  of  stocks  may  vary  for 
different  tiiaes  of  the  year,  it  is  ijrpcrtant  tc  realize  the 
key  role  that  the  anticipated  seasou  ending  inventory  level 
plays  in  the  setting  ci  industry  prices  throughctt  the 
season.  Prices  are  generally  set  «ith  the  goal  of  havinc  a 
carryover   of      about   three      mcrths  supplies.  For   the      FCGO 

industry  it  is  probably  more  accurate  to  view  convenience 
yield  and  risk  preisiuffi  {INVSlKit})  as  being  a  function  of 
anticipated  season  ending  inventory  rather  tlian  actual 
current  inventory.  By  considering  the  lunber  cf  neeks  of 
supplies  on  hand  and  the  tirae  cf  the  season  the  IKl!S1K{t} 
variable  does  give  a  good  indie atiac  as  tc  whether  season 
ending  inventories  «ill  be  high  cr  lo«.  The  variable  does, 
however,        have   its      lisitaticns.  Other   factors      invcliied 

include  the  expected  crop  size,  import  and  expert 
cofliffiitffients,    advertising   plans,    acd   projected   sales. 

Ihe  level  of  certainty  as  to  projected  season  ending 
inventories  will  tend  to  increase  as  the  seascr  progresses. 
Very  little,  if  any,  crop  is  harvested  from  laid-July  until 
the     first  of      DGcember,      which      aarks      the   start      ci   a      new 
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season.  Therefore,  during  this  period  it  is  relativ«lj  easy 
to  accurately  predict  inventory  levels.  Earlier  in  the  sear 
a  greater  degree  of  uncertainty  exists. 

It  appears  reascaable  to  suspect  that  the  basis  residual 
will  teed  to  be  more  seiisitive  tc  relative  iijventcry  levels 
towards  the  end  cf  the  season.  R  greater  degree  of 
statistical  sensitivity  implies  that  relative  invectcrs 
levels  «ill  tend  to  serve  as  a  tetter  predictor  of  tie  tasis 
residaal;  the  sigisificarce  cf  the  relaticnship  should  be 
strcnger.  Earlier  in  the  season,  manj  other  factors  in 
addition  to  inventories  uiast  be  considered  tc  gauge  season 
ending  inventories. 

Increased  certainty  during  the  season  ending  period 
implies  that  the  risk  preiaiuni  should  be  less  for  any  given 
level  of  stocks.  Thus,  expected  future  prices  and  the  basis 
residual  should  tend  to  be  lower  (if  the  freeze  bias  effect 
is  not  considered).  In  terms  of  the  initial  Eodel  f resected 
in  this  chaper,  increased  certainty  would  imply  that  the 
IU¥STK it)  coefficient  should  steadily  becose  Bare  negative 
towards  tha  season's  end. 

It  is  also  possible  that  the  cccveniecce  yield  effect 
will  be  stronger.  Having  less  flexibility  during  this 
period  where  little  fruit  is  being  harvested,  prccesscrs  laj 
be  more  likely  to  raise  current  prices  relative  to  prices  in 
the  future  in  order  tc  meet  inventory  objectives.  Alsc,  the 
convenience  yield  effect  may  be   stronger  simply  because  the 
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season  is  drawing   to  an  eaad,   ai3owiEg  little  tiae  tc  ffi€et 
seascD  eliding  carryover  cljectives. 

It  is  also  reasonable  to  hypothesize  tiat  the  level  of 
stocks  will  influence  the  extent  of  the  freeze  bias.  The 
greater  the  level  of  stocks,  the  less  the  potential  ijigBct 
of  a  freeze  on  prices  and  thus  the  less  the  freesa  tias. 
Thus,  the  INVSfK{t}  coefficient  will  tend  tc  he  less 
negative  during  the  winter  months.  Since  the  freeze  tias 
period  begins  some  time  before  the  or  set  of  winter,  one 
would  expect  the  ending  mcnths  cf  the  season  tc  be 
influenced  by  both  the  fr€€2e  bias  and  the  end  cf  season 
effect.  Thus,  it  appears  3ikely  that  the  IKVSf F Jt) 
coefficient  will  tend  to  decrease  through  sunaier  and 
eventually  begin  to  increase,  contiuuing  tc  increase  until 
winter,  October  is  a  raasojiatle  month  to  expect  the 
INV3TK  It}  coefficient  to  Isgin  increasing  due  to  the  free2e 
bias  effect  since  at  this  tinse  most  contracts  considered  by 
this  study  will  be  maturing  during  or  fast  the  freeze 
period.  Though  the  official  season  begins  in  Decemter, 
October  traditionally  is  the  pericd  shen  widespread 
attention  is  given  tc  the  next  season  Csince  this  is  th€ 
first  period  when  the  crop  forecast  fcr  the  fcrthccming 
season  is  released)  . 

l2l§i._S£ecificj tic.o_and_re.su Its.  Tc  account  fcr  the 
hypothesi2€d  influence  of  stocks  en  seasonal  basis  pattsrcs, 
a  set  cf  laoathly  duaiHiy  variables  sere  interacted  with  the 
INVSfKit}  variabla.   ihe  January  variable  was  defined  as 
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(7.15)  DSTK1    =     (El)  (    INVSIKlt}    ) 
where 

DSTK1  =  January  inverse  stock  variable, 

D1    =  a   dmBmj  variable  that   eguals  one   in 
JaBuary  and  zero  ctherwise, 

INVSTK{t}  =  VS{t},  wiiere  S  |t}  is  the  relative  level 

of  stocks  tcr  the  carrert  ntcBth  Clafcle 

7-2    provides  a    more    coaplete 
def  initicE)  . 

The  corresponding  variable  for  each  month  is  denoted  by 
nambering  it  according  to  where  it  falls  in  the  jear.  for 
example,  in  February  the  variable  DS1K2  eguals  INl!S1E{t)  and 
DS1K2  equals  zero  during  other  months.  In  Eecemter  the 
corresponding  variatle  is  DSTK12.  May  was  selected  as  the 
base  period. 

The  DSTK  variables  serve  tc  explain  seasonal  basis 
patterns  via  normalized  inventories.  The  freeze  bias  and 
the  other  seasonal  factors  will  influence  the  BSTK 
coefficients.  k  specific  freeze  bias  variable  is  Eot 
included  in  the  iiodei-   The  general  fori  cf  the  model  is 

(7.16)  BBCt}       =    -etO}    +  -e{1}BJ{t}     +      €{2}RL{t}     ♦   €  {3}  IZ  It} 

♦      -e{a}BR(t-i}       +        -e  i5}iiivsTift}         + 

€|6}DSfK12       +         €{7}ESTK1    +      €J8}tSTK2  ■^ 

e{9}BSTK3       +      -eClOlDSTM       ♦    €ni}E£TK€  + 

-6{123DSTK7       +      -enajESTKS    +   €Ilt|}rSTK9  ♦ 
€{15}  DSTK  10      +      •e{16}CSTKn    +    a{t}. 
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Variabla   definitions   are     revies€d   in  Table   7.2,  The   ESfK 

variables  are  defined  atove.  Note  that  BE{t-1}  is  the 
lagged  value  of  the  basis  residual,  BE  |t}  (  EE  {t}  is  dencted 
BE2  {t}  for  the  two  wonth  frocB  raaturitj/  sodel,  BB3  |t}  Ici  the 
three  isoDth,  etc.;  siroilarlj,  EI  {t}  is  dSDotsd  MI2  {t}  for 
the  two  Bontk  model,  etc.  ).  Cce  period  is  lest  cue  tc 
lagging.  The  estiuation  period  runs  frco  Jaouaii  1^68  to 
November    1982.  iha    rasults     are   presented     in   latlc      l.H. 

Variable  taeans  and  standard  de  via  tiers  are  in  Safcle  7.5- 
Tbe  observed  and  predicted  values  over  the  data  pericd  are 
illustrated     in      Figures     7.3   through      7.7.  liae      varying 

parameter  estiiaates  suggest  no  change  In  parameters  over 
time.  Appendix  A  reviews  the  time  vai^^ing  parameter  results 
for     the     four     laontli      aodel.  Appendix      I      coctains      the 

corresponding  covariance  loatrices  fcr  the  estimates  leUeted 
in   laiJle   7.4, 

Note  that  no  Hay  inverse  stcck  variable  (DSfKS)  «as 
included  in  the  models.  To  aid  in  interpretation  view  €{5} 
as  measuring  the  csay  stock  effect.  Ihe  ESTK  variatle 
coefficient  when  added  to  e {5}  measures  the  tctal  stcck 
effect  fcr  the  corresponding  BJcnth.  Say  was  selected  as  the 
base  fficnth  because  it  serves  as  a  gcod  reference  point, 
falling  ietween  the  tidding  up  cf  the  fcasis  in  liictei  and 
the  dip  in  saumsr.  The  DSTK  variable  coefficierts  provide  a 
reference  as  to  tiie  relative  impact  of  inventories  during 
the     corresponding      mcntfe.  Caution        should      be      used      in 
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Table   7.4,      Results   foe   the   final   version   of   the  ccnstant 
period  model. 


6    Month    5   Month      li   Montii         3    Mouth         2    South 
Variable      SodQl        aodel  Model  aodsl  Hodel 

Constant    5.7800      4.7064         3,3691  3-1689  2.3842 

(2.20)1     (1.85)  (1.50)  (1.64)  (1.49) 

EP{t}  0.0016      0.0047         0,0099  0.0121  0.0153 

(0.17)        (0.51)  (1.16)  (1.61)  (2.02) 

ML{t}2      -0.0021    -0.0007      -0.0042  -0.0013  -0.0025 

(-0.15)     (-0.11)        (-1.87)  (-0.40)  (-1.25) 

FZ{t}         -0.0582   -0.0991      -0.0686  -0.1217  -0.0823 
(-0.20)     (-0.37)       (-0.25)          (-0.56)  (-0.44) 

BE{t~1}       0.7565      0.738C         0.7101  0.6401  0.5708 

(14.48)     (13.27)        (12.17)  (10.15)  (8.736) 

I?!VSTK{t}-4. 8484    -3.9531    -2.730  -2.436  -1.7883 

t-2.84)     (-2.49)        (-1.90)  (-2.04)  (-1.84) 

DSTK12         4,3202      3.8340         2.9687  2,4790  1,9874 

(3,95)        (3.71)  (3.13)  (2.90)  (2,7  1) 

DSTK1  1.3464       1.1586         0.7176  0.7458  0.4685 

(1.15)        (1.06)  (0.72)  (0-80)  (0.62) 

DSTK2  0.3734      0.5075         0.1821  C.3263  0.2046 

(0,34)        (0.50)  (0.19)  (0.38)  (0.29) 

DSTK3        -0.1939-0.4952      -0.9017  -0.7762  -0.1934 

(-0.18)     (-0.48)        (-0.96)  (-0-93)  (-0.27) 

BSTK4         -0.3721       0-2219      -0-1130  -0.0326  -0,0818 

(-0.35)        (0-22)        (-0-12)  (-0.04)  (-0.12) 

DSTK5         -2,2576   -1,1991      -1.4643  -0.5492  -0.4413 

(-2.05)     (-1.15)        (-1.52)  (-0.64)  (-0.62) 

DSTK7         -2.4834  -2.6747      -1.5749  -1.2532  -0.1748 

(-2.23)     (-2.48)       (-1.63)  (-1.49)  (-0.25) 

BSTK8         -2.5034      -3,4680-3.3565  -2.0946  -1.3515 

(-2.25)        (-3.31)     (-3.54)  (-2.50)  (-1,9  1) 

DSTK9         -2-1869      -2-4206-4.0768  -3.9575  -2.3927 

(-1.91)  (-2.20)      (-4.  13)  (-4,61)  (-3.34) 

D3TK10  1,4395      0.9073         0.1885  -1.1845  -1.5660 

(1.26)        (0.83)  (0.18)  (-1.32)  (-2.14) 

D3TK11  1-5603       1.1489  0.4301  -0.0566  -1.1968 

(1.45)  (1.11)  (0-45)  (-0.07)  (-1.61) 

E2                   0.8203       O.ioiF       o778G2"""~~oT72  22~~~~"o7i442~~'"~"" 
i_™5H?5^S_^lf:2 -1^^ 1'^^  ^•'^^  -1.20 

1    t-statistics  are  in   parenthesis. 

^General   notation;      specific  notation   includes   the   number   of 

aonths   that    the   modal   addresses:  KI6  {t}  ,    BE6{t-1},    MLSft}, 
BS5{t~1},    etc. 
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Table   7.5.      fariabls   laeans  and   stacdara   aeviations   for   the 
constant  period   lodel 


Variable  Description  Bean 


Standard 
Deviaticn 


BH2  {t}  Two  aonth    iasis   residual  6.22A9  3.2777 

BH3ttJ  fhree   ooath   basis  residual  5.5415  fl.3858 

^S^Ct}  four    month   basis  residual  ^.8*183  5.53S0 

BBS  It}  j?ive    month  basis  residual  a.  2288  6.3562 

BE6{t3  six   raonth   tasis   residual  3.5059  7- 10S2 

INVSTK{t}        Inverse   of   rslativa   stocks: 
1/ {weeks   of   supplies  on   hand 
weighted    by   average   weeks   cf 
supplies   or  liand  for   the 
aontli   considered)  1.0it95  0,2172 

^2{t}  Freeze   variable    (degrees  below 

28   degrees   at   coldest   foint 
in  month)  0.  1783  0.95  15 

HI2{t}  Two  month    market  liguidity  31.3*161  82.64  14 

i!513{t}  Three    month   market   liguidity  31.6791  61.7724 

Hia{t)  Four    fflonth   market  liguidity  26.7006  62.8753 

5515  {t}  Five   fflOiith   toarket   liguiaitj  20.8654  41.5814 

M16{t}  Six   month    market  liguidity  15.9735  18.8220 

SP{t}  Anticipatory   risk  premiui 

(crop  forecast:    millions 
of   boxes  164.3688  27.1193 
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Figure   7,3.      Predicted   acd   actual   basis     residual   values   for 
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Figure  7-3 — continued 
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Figure   7.4-      Predicted   and   actual  iDasis     residual  values   for 
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Figurs  7-5.   Pradictad  and  actual  basis      residual  values  for 
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Figure   7.5~continaed 
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Figure  7-5 — continued 
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Figure  7.6-   Predicted  and  actual  tasis  residual  values  for 

t.ke  three  month  model 
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Pigure  7.6 — continued 
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Figure  7.7,   Predicted  and  actual  tasis   residual  values  for 
the  two  acnth  model 
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Figure  7.7 — coBtinued 
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Figure   7, 7~-continued 
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attempting     to   detexiaice     saasccal    patterns      tecause   cf      th€ 
inclusicD      of      the      lagged      dcpendeBt      vaxiafcla.  Ssascral 

patterns   are   discussed   in  t.ae   next   chapter. 

If  IHVSTK {t}  is  dropped  froa  tie  acdel  ard  DSTF5  added, 
tiien  the  resulting  aodel  is  sguiwalect  to  the  geuexal  nccel 
ai30ve.  The  situation  is  analogccs  tc  haviug  the  clicice  of 
including  11  aoathly  dumiBj  variables  or  including  12  and 
dropping   the   intercept. 

4i*S5,Mii.l§_.S^e.cifica.tion£. 

ether  model  specifications  K€re  alsc  ccnsidered.  I5cst 
specifications  discussed  in  this  section  axe  mete  cc«jlex 
versions   of   tha  final   inodel. 

It  was  realized  that  definicg  IH"«STKJt}  and  the  DSTK 
variables  based  on  the  inverse  of  relative  stocks  iapliec  a 
sofiiewhat  arbitrarily  set  impact  cf  changes  in  stocks  in  that 
alternative  definitions  cculd  also  be  used.  An  alternative 
and  less  restrictive  approach  wculd  be  tfce  use  of  a  Eiailar 
set   of    variables   based   on  a      which    would   te   defined    as 

(7.17)  Aft]    =    (1/J   S{t}    ))**(a*)         ,    «hsre     a*>0   - 

fhen   in   Say 

(7.18)  S(  Alt}    )    /   S(  sjt}    )    =  -a*  y    (   S{t3**(a*+1)    ). 

If    the    sstimatsd   coefficient   for   fl      equals  0   then  in    Pay 
(7.18]    3(   3E{t}    )    /    a(    £{t}    )    =  -jz)a«   /     (    S{t3**{a*+1)    ). 

In   optimal   value    cf   a*   could    fce  found  by   letting   it    vary 
across   estimates   and    selecting   the      value  that    ffiinijuized   the 
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suiB   at   squared  errors-      A  less   restrictive   approach   hcuW  tc 
let   a*   vary  across   nonths. 

Both  approaches  wsrs  considsrea.  Tc  decrease  the  cuifcer 
of  iterations  needed  to  ±ind  an  optiisal  a*  or  s€t  of  a*»s 
estimates  were  made  allcwing  for  rather  large  juiees  Ik  a*. 
Major  differences  in  the  sum  of  squared  errors  sere  cot 
Botsd,  Additional  iterations  with  ssallsr  jumps  in  a*  «ere 
not  made  because  it  was  clear  that  the  optiaal  Isvsls  would 
not  provide  auch  more  insight  than  asiug  the  siinEle  inverse 
(lable  7.4) .  If  one  value  of  a*  «as  selected  for  the  entire 
jear,  then  it  would  differ  according  to  the  length  cf  tiiae 
to  Jiiaturitj  considered.  Allcwing  a*  to  vary  from  month  to 
month  resulted  in  differencss  across  the  jear  and  across 
fflodels   that      were   net  easily   explained.  Interpretation   of 

the  results  for  either  approach  wculd  be  difficclt  and 
coffiglex.  using  the  inverse  of  3  (t)  is  readily  interprctalle 
and  the  resulting  pattern  of  estiaated  cceff icieBts  can  be 
explained  theoretically-  It  was  recognized  that  having  orly 
15  observations  for  each  month  cculd  make  identification  cf 
monthly   differences  difficult. 

Another  specification  considered  was  to  add  the  variable 
BB{t-12}  to  the  final  mcdel  (latle  7.4).  Including  the 
yearly  lag  increases  the  complexity  cf  the  model  and  asakes 
interpretation  that  much  Bore  difficult  with  little  apparent 
gain- 
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Inclusion  of  a  jearly  lag  «ould  iarly  trends  in  the 
monthly  effects  over  time.  E9v,ie»iing  seasonal  .basis 
patterns.  Table  ^.2,  reveals  scac  trcDds,  However,  these 
trends  appear  more  a  ssatter  of  chaace.  The  £B{t-12} 
variable  is  probably  significast  due  to  the  histcrj  of 
frsszes.  During  the  Biddle  of  the  data  period  several  years 
passed  with  ao  freezes  and  as  a  result  relative  iaventcry 
levels  did  not  vary  auch.  Freezes  of  varying  degrees  cccar 
towards  the  begincing  and  end  of  the  data  pericd  and 
relative  inventory  levels  vary  lacra.  The  freeze  lias  and 
the  end  of  season  dip  in  the  basis  affeat  scsewhat  dansjened 
during  the  middle  of  the  data  period.  if  freezes  were 
spread  more  evenly  across  the  data  period  it  is  expected 
that  the  B{t-12}  coefficient  would  be  insignificant. 
Obviously,  if  the  fical  sodel  was  perfectly  specified,  the 
pattern  of  freezes  would  have  no  bearing.  Atteapting  tc 
model  aors  coiaplex  seascnal  patterns  las  hampered  by  the 
relatively  few  observations  for  each  lonth  discussed  above. 

Ihe  possiJsility  of  allowing  for  seasonal  patterns  via 
interacting  S  {t}  with  a  cyclical  function,  such  as  a  sine 
function,  was  also  considered.  in  this  way  the  naBtex  of 
explanatory  variables  cculd  be  decreased.  The  least 
restrictive  approach  would  be  to  translate  the  results 
obtained  using  the  acnthlj  inverse  stcck  variables  intc  a 
function  that  varies  as  suggested  by  the  paraaeters  in  faile 
7.4,    Given  that  no   particular  protleras   with  degrees  of 
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treedoii  exists,    the  fora   cf   the   moclel   sliora   in   Table   ?.«   was 
selected.  It      is      the      least        rastricti^e      and      easj     to 

interijcet. 

10  gain  icsight  into  mhat  a  lagged  dependCBt  variafcle  is 
actuallj  measuring,  it  is  often  useful  tc  inspect  the 
results   obtained     bj   excluding     it   froia      the   aodel.  Tins, 

Table  7.6   is      incladed.        Shown   are   the      results   cbtained   bj 
dropping  3R£t-1}      froa   the     final  model      (Table   7-4)-  Ibe 

exact     same  data     period  is      used  for     both   -siersicns-  Ihe 

estifflatsd  coefficieEts     in   Table      7-6   tend     to   te      larger   in 
absolute   value     when  compared      these   in      fable   7.1.  Ihtis, 

dropping    the  lagged   basis  residual     results  in   the   iupact   of 
the   cthst  axplanatorj    variables  being   overstated- 

In  the  next  chapter  the  results  are  intexpreted- 
Interpretation  focuses  on  the  model  presented  in  latle  7-^ 
though  other  models  are  cited  wber  thej  add  tc  the 
interpretation. 
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Table   7.6.      Results  for   a  ncB-djnamic   versioE  of   the   final 
mode  1 


6   Month        5  Honth  4   Montij  3   Honth  2   Hgnth 

Variable   Model  Model  Modal  Model  Mcdel 


Cons- 
tant 

22.2227 
(6.202) 

19.2449 
(5.833) 

14.0382 
(4,907) 

10-1188 
(4.389) 

""5.3512 
(3.425) 

BP  {t} 

0.0105 
(0.719) 

0.0130 
(0.976) 

0,0256 
(2.215) 

0.0285 
(3-038) 

0.0318 
(4.227) 

ai[t} 

-0-0106 
(-0-517) 

0-0054 
(0-640) 

-0.0024 
(-0.497) 

-0.00T1 
(-0.270) 

0.0047 
(1.915) 

?Z{t} 

-0.1917 
(-0.445) 

-0.23  67 
(-0.612) 

-0.2344 
(-0.640) 

-0-2514 
(-0.901) 

-0.1793 
(-0-801) 

IN¥S!EK 

t|-18.0811    -14.77  42 
-B.315)        (-7.531) 

-10.9055 
(-6.380) 

-7-4384 
(-5.354) 

-4-3215 
(-3-863) 

DSTK12 

3,2679 
(1.984) 

1.9714 
(1.338) 

1.0188 
(0.789) 

0-5785 
(0.544) 

0-2500 
(0.293) 

DSTK1 

3,2260 
(1.843) 

2.1871 
(1.390) 

1.5355 
(1.113) 

1.2570 
(1.109) 

0-6954 
(0.763) 

DSTK2 

2,2629 
(1.332) 

1.6276 
(1.109) 

1.0920 
(0.844) 

0-9896 
(0.415) 

0.4442 
(0-402) 

DS1K3 

1-34  35 
(0.820) 

0.5432 
(0.370) 

0.0113 
(0.009) 

-0,0330 
(-0.031) 

0.2548 
(0.300) 

DSTK4 

0.8243 
(0.509) 

0.6576 
(0.453) 

0.  1858 
(0.146) 

0-128  1 
(0.122) 

0.  1327 
(0.158) 

DSTK6 

-2.6558 
(«- 1.591) 

-1.7131 
(-1-149) 

-1.6248 
(-1.221) 

-0.5972 

(-0.545) 

-0.4762 

(-0.554) 

DSTK7 

-4.8243 
(-2.904) 

-4.3685 
(-2.836) 

-2.7928 
(-2,102) 

-1.6132 
(-1.500) 

-0.4436 
(-0.514) 

DSfK8 

-5.9806 
(-3-544) 

-6-48  30 
(-4.396) 

-5.1134 
(-3.956) 

-2.9452 
(-2-768) 

-1.5218 
(-1.783) 

DSTK9 

-7.1969 
(-4.358) 

-7.6006 
(-5.138) 

-7.7438 
(-5.968) 

-5.8465 
(-5.478) 

-3-3030 
(-3,857) 

DSTK10 

-3.7710 
(-2.312) 

-4.5753 
C-3.13  1) 

-4.9894 
(-3.889) 

-4.7423 
(-4.487) 

-3,46  57 
(-4-100) 

DSTK11 

-1.0007 
C-0.622) 

-2-0672 
(-1.431) 

-2-7597 
(-2.  179) 

-2.891  1 
(-2.774) 

-3.2371 
(-3-798) 

B2  0.5878  0-5847  0.5792  0.5457  0.4760 


CBAPTEfi  VIII 
IHTEBPEETaTION  OF  BESUllS  CI  TBI  COSSfAKT  fEBIOE  HCCSIS 

10  this  chapter  the  resnltE  of  the  constant  period 
fflodais  are  iaterpretea.  The  iBterfretatioc  cf  the  ccistant 
period  sodels  estimated  deals  primarily  with  what  has  teen 
referred  to  as  the  final  or  adopted  acdel  set  depicted  hj 
eguaticn  7.15  and  lable  7.4.  Cf  the  specifications  reviewed 
it  appears  that  these  in  Taile  1,U  test  portrays  cccstant 
period,  rcoj  basis  Hovements.  Dnless  stated  otherwise  it  is 
assumed  that  this  acdel  is  teing  addressed. 

fhe  effect  of  all  variables  cc  the  tasis  residual  except 
stocks  are  discussed  in  this  sscticn  along  with  ctfcer 
interpretations  of  the  results  <1ahle  7.4).  Ihese  varialles 
play  a  aiinor  rola  ir  determining  basis  residual  values  wfcen 
compared  to  stocks. 

ggrforia_nce 

Estimates  further  froai  laaturiti  perfcra  letter  in 
predicting  the  basis  residual.  fhe  S^  is  also  higher  the 
further  from  matcrity  considered  although  one  cannot 
directly  compare  these  E^'s. 
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It  appears  that  for  the  laore  distant  coctracts,  trading 
is  more  reflective  of  market  f uBdauentals.  As  laturitj 
approaches  traders  are  often  forcsd  to  reverse  tieir 
positions  regardless  of  market  conditicns  and  jrices  in 
order  to  avoid  hclding  a  coamitnient  when  the  ccctract 
matures*  in  such  case,  delivery  would  have  to  occur  if  tlie 
positicns  were  not  reversed. 
Lagged  Basis  Besidaal  Variajhlefi 

The  coefficient  of  the  lagged  dependent  variable 
increases  as  the  time  frcm  aaturitj  increases  (fatle  7-i}), 
fhe  estiaiated  coefficients  for  the  twc  thiocgb  the  six  acnth 
laodels  are  0-5708,  C.5401,  0.7101,  0-738,  and  0,7565, 
respectively.  The  iaplication  being  that  there  is  ncre 
rigidity  in  tha  basis  residual  further  f roa  contract 
maturity.  Thus,  futures  prices  further  frcB  maturity  «ill 
tend  to  react  lass  guickly  to  changes  in  aarket  conditicns 
when  comparing  the  initial  to  the  total  ijapact  of  a  chatge 
in  conditions  (since  the  cash  price  used  in  calculating  the 
residual  is  the  same  fcr  each  estimate,  differences  in 
adjustments  will  be  primarily  due  to  futures  prices), 

as  the  length  of  tiae  from  maturity  increases  the  lagged 
coefficient  increases  at  a  decreasing  rate  and  appears  tc  be 
approaching  a  limit.  Though  the  speed  of  reaction  tc 
changed  conditions  is  guicker  for  closer  tc  saturitj 
contracts,  it  is  unlikely  that  there  is  much  of  a  difference 
in  contracts  more  than  six  months  fron  laturity. 
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Ihe  crop  forecast  was  incluaed  ii  the  ncdel  as  a  prcxj 
to  Beasure  tha  acticipatorj  risk  fteoiBm  effect.  It 
measures  the  teudanci  for  the  fcasis  to  be  hid  up  due  to 
uncertaiaties  associated  «ith  the  total  anticipated  crcp  for 
the  season  and  future  icventory  levels.  ihen  the 
anticipated  crop  is  large  the  kasis  sill  teed  to  be  larger, 
reflecting  the  possiiilitj  that  this  anticipatioD  might  rot 
be  realized  influencing  future  prices  aid  stock  levels.  It 
is  labeled  anticipatorj  to  distinguish  it  frois  the  mere 
traditional  risk  premiaB  concept  which  is  a  function  of 
current  stocks.  The  crop  forecast  used  reflects  the 
forthcoffling  season's  crop  in  Cctcter- 

The  estimatad  coefficient   {5F{t3)   is   larger  for   the 
nearer  to  maturity  isodels-   This  difference  in  impact  most 
probably  reflects  hew  the  variable  was  defined.   As  the  time 
from  maturity  increases,  the  percentage  of  observations  that 
the  forecast  and   icaturation   date  were  net   for  the  same 
season  increases.  For  the  t«o  months  from  maturity  acdel  the 
futures  price  addressed  and  the  crop  forecast  were  for  the 
saffis  season  for  all  observations.    for  the  sis  month  EOdel 
the  futures  price  and  the  crop  forecast   were  net  for  the 
saas  season  ona-thiid  of  the  time.   Ihen  the  forecast  is  for 
one  season  and  the  futures   price  for  the  fcllowiDg  season 
the   nature  of   the  anticipatory  risk  premium   was  more 
complex.    Given   these  circumstances,   the  current  crop 
forecast  is  iaportaot  but  so  is  the  anticipated  crop  fcr  the 
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next  season.  Crop  fcom  fcctli  seasons  iBfluecce  futme  stcck 
lavals  and  prices.  Idaally,  the  osxt  seasoa's  anticipated 
crop  should  be  acccuntsd  for.  However,  nc  fcrecast  uas 
reported  and  no  proxy  definition  apfaars  applicable. 

The  short   run  and  long  run   effects  cf  the  fcrecast  at 
its  fflean  level   for  ths  data  period  {168-3  million  boxes)  ar€ 
shoan  in  Table  8,1.    the  shcrt  ran  effect  is   the  effect 
during  the  current  nonth:    the  sstimated  coefficient  JTaile 
7.4)   snltipliad  hj   the  crop  forecast,   Ihe  long  rur  effect 
eguals  the  short  run  effect  divided  fcy  one  minus  the  lagged 
basis   residual   coefficient    (called   the   adjustment 
coefficient).    ihe  larger  lagged  basis  residual  coefficient 
for  more  d.istant  models  results  in  their  Icng   run  effect 
being   proportionally  greater   than  their  shcrt  run   effect 
(ona  must  consider  ether  jaranieters  ic  the  ncdels  tc  ccipare 
actual  differences  in  ba^is  rasldual  values).   The  long  run 
effect  measures  the  total  impact  over  time,   including  the 
current  month   and  all  future  months.    The  effect   of  the 
current  crop  forecast   is  greatest  in  the  current  fficnth  and 
decreases  over  time.    The  long  run  effects  for  the  four, 
three,  and  two  month  models  are  similar,   if  the  definition 
incorjorated  the  forecast  for  the  following  year,   it  would 
Influence  all  but  the  tiwo  month  nodel  coefficients.   It  is 
possible  that   the  total  effect   «ould  decrease   as  maturity 
approaches. 
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Ta.ble   8,1,      Short    run   aad   Icng   lun   affects   of   the   crop 
forecast  on    the   lasis   lesidual 


Hufflber  of 
aonths  to 
Maturity 


Short   BuE   Effect 
of  Crof  forecast  at 
Mean   level    fcents) 


Icng  Ian   Iffect 

cf  Crop  Forecast   at 

Rean   level    (cents) 


Six 
Five 

Four 

Three 

Two 


0,2701 
0,7770 
1-6227 
1-9922 
2,5181 


1.  1091 

2.9655 
5.5973 

5,5353 
5.8670 
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It  the  crop  forecast  %ere  10  percent  below  noxmal,  the 
short  run  and  long  rao  eflects  «ould  te  10  jercent  l€ss  tkan 
those  iii  lable  8.1,  ihe  impact  is  linear,  a  forecast  10 
percent  above,  tha  ncrm  would  result  in  the  impacts  leins  10 
percent  greater  than  those  in  the  table- 

The  above  interpretation  is  based  on  the  estinated 
coefficients  and  does  not  allca  for  cstimaticn  error.  Ihe 
model  estimated  is  net  deterministic;  errors  in  estimation 
are  possibla.  Intarpretation  shall  continue  lased  on  the 
estimated  coefficients,  though  it  is  net  iaplied  that  the 
modal  is  deterministic, 
MjcJcet  Liquidity  ^^^._I]:BtIS^lt±s:ln 

The  market  liguidity  and  freeze  effects  are 
insignificant  and  have  very  little  impact  on  the  basis 
residual  (Table  7.4).  ihej  are  included  cnlj  tc  alio*  for 
ccfflparison  witb  the  Julj  contract  results.  ihe  freeze 
effect  should  not  be  ccnfussd  with  the  free2e  bias  since  the 
freeze  effect  measures  the  impact  of  an  actual  freeze  on  the 
basis  residual. 

The  ^ard-Dasse  model  and  the  July  contract  icodels 
estimated  here  indicated  a  significant  freeze  effect.  The 
difference  in  results  is  attributable  to  the  difference  in 
cash  prices  used.  Ward-Easse  interpret  the  freeze  variable 
as  measuring  the  tendency  for  the  cash  and  futures  prices  tc 
differ  in  how  fast  they  respond  to  a  freeze.  5he  results 
indicate  that  the  FCB  bulk  price  and  the  futures  price  react 
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similarly,   while  the   fruit  casii   frice  is  slcvex.     in 

raspondicg- 

The   Basis  Residual  fariafcle 

Folic  «ing  the  Sard-Tasse  model  the  tasis  residual 
variable  def initior  does  not  reflect  selling  costs  and 
Florida  taxes  and  inspection  fees  jaid  bj  piocesscrs.  It 
reflects  only  those  costs  related  directly  tc  the  processing 
of  fruit  into  bulk  concentrate. 

If  these  costs  were  included  in  the  definition,  the 
residual  will  tend  to  te  negative,  iaflyiisg  an  inverted 
market  most  of  the  time.  cbviously,  the  futures  aarket 
price  does  not  cover  these  costs  entirely.  Hcwevei,  if 
these  costs  are  excluded  as  thej  were  here,  then  the 
tendency  is  for  the  resulting  fcasis  residual  to  ajpear  tc  be 
a  little  high  as  became  clear  as  the  results  sere  analyzed. 

Host  probably  the  futures  nsarket  covers  seme  but  net  all 
of  these  costs.  Fcr  the  1967-82  data  period  selling  costs 
and  taxes  usually  ranged  from  afccct  five  certs  to  nine  cents 
per  found  solids.  If  an  interest  expense  is  assumed  to  be 
associated  «ith  these  costs,  then  their  effect  en  the  tasis 
residual  sould  be  a  cent  or  two  more. 

In  interpreting  the  results  acre  attention  should  be 
given  to  the  level  of  the  basis  residual  given  different 
assumptions,  rather  than  the  atsclute  level  cf  the  residual- 
For  example,  noting  which  conditions  result  in  a  larger 
residual  and   which  give  lower  residuals  will   provide  acre 
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inf orisation  than  if  the  residual  is  positive  or  negative. 
The  predicted  residual  will  teod  to  be  high,  reflecting  the 
oniissicn  of  selling  and  tax  expenses. 

Monthly  Stock  Effects 
In  analyzing  the  effect  of  stocks  on  the  model  it  is 
useful  to  divide  the  discussicn  areas  in  terras  cf  ucnthlj 
effects,  long  run  effects,  and  seasonal  effects  or  seasonal 
patterns.  Honthly  effects  rsfsr  to  the  iajact  cf  stocks 
during  a  specific  sonth.  Honthly  isfacts  of  stocks  vary 
according  to  the  periods  and  length  cf  tisse  tc  ccctract 
maturity.  Long  rue  effects  refer  to  the  long  run  ifflfact  of 
monthly  effects  as  suggested  hy  the  lagged  hasis  residt^al 
coefficient. 

Sines  stock  levels  typically  regain  relatively  steady 
for  Eonths  or  years  at  a  tiaa,  it  is  possitle  to  discuss 
seasonal  effects  or  patterns.  Due  tc  the  dynanics  cf  the 
model,  the  monthly  stock  effect  in  one  month  will  influence 
the  basis  residual  in  sufcseguent  pericds.  Thus,  if  the 
fflonthly  stock  affect  in  Septeraier  tends  to  have  a  mere 
negative  impact  on  the  tasis  lesidual  than  other  tenths, 
then  there  is  a  tendency  for  the  October  residual  to  be 
decreased  relative  to  the  other  months.  If  the  Cctcter 
monthly  stock  effect  tends  to  be  more  positive  than  ether 
months  it  is  still  possible  for  the  Octcber  basis  lesidcal 
to  be  relatively  lo«  due  to  the  septeaber  stock  effect. 
Seasonal  patterns  are  the  basis  patterns  obtained  given 
dxffereat  stock  levels.  [ 
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Stock  /Components 

The  intercept  was  included  in  measuring  the  effect  of 
stocks.  For  the  Jnly  medal  the  intercept  measured  guality 
differences  between  marketed  fruit  acd  bulk  fCCJ  traded  ob 
the  futures  market-  Since   the    fculk   ICB  price      was   used   in 

defining   the  basis   for  the     constant   jericd   aicdels,      cjualitj 
differences  should   not  be  a   factor. 

Stock  affects  varj  defending  en  the  month  considered  and 
the  number  of  loonths  until  contract  maturity.  Icllcwing 
eguaticns  7,15  and  7.16,  the  general  fori  cf  the  Bcnthly 
effect  of  stocks  or  the  basis  residual  can  be  written  as 
BBft]  =  f{BRSl1:3,  BS[t~13,  rii{t},  FZ{t})  ,  uhere  BBS  Jt}  is 
the   ifflfact   of    relative   stocks  and  can   be    written   as 

(8.1)     EflSJt}    =   6{C}     +     (  «  {5}    ♦   €{63E12    +   €{7)01    +    €j8}E2    + 

«{S}D3       +   e{10}Dii      +      e{11}Be      +    €112}D7      ♦ 

e{133D8    4   9{14}DS    +   6C15}D1C    +   6{16}D11    )     < 

1    /    S  It}    )  . 

ihere  BSSJt}  is  the  impact  of   relative  stocks  on  the  basis 

residual  in  period  t  (in  cents),   S  {t}  is  the  relative  level 

of  stocks,  D12    is  the  December  duamy  variable.   El   the 

January  dmamy  variatle,   €tc.   In  January  D1  equals  one  and 

the  other  duaaiy  variables  egual   2ero.    Thus,  for  exaifle, 

the  total  January  stock  effect  is 

(8-2)  January  Stock  Effect  =  •€  JO}  +  {€{5}  +  6  |7})  (1/S  it} )  ; 


223 
6 10}    is   labeled  here    as   the     ccDStact   ccBjcsect  aod   dees   not 
vary      across  months.  What   is      labeled    iere      as   the      stcck 

cciRponent,  e  {5}  +  « {7}  in  the  example  atove,  dees  vary 
across  months  eqaaling  ^{5}  plus  the  correspouding  Biontfcly 
shifter  coarficient.  For  example,  in  lefcruary  the  stcck 
component  equals  e  |5}  +  €[8],  In  Say  the  stcck  ccK^onent 
eguals   e  {5}      since   Hay  is      the   tase   mcEth-  This   treatuent 

dees  not  account  fcr  any  possitle  estifflaticc  error .  ^he 
estinated  constant  and  Bcnthly  stock  coapcnents  are  reviewed 
in  fahle   8.2  using    the   parameter    estinates   from   Table   m. 

The  aonthly  stcck  effect  reflects  three  separate 
theoretical  componects  that  cannct  te  separated  becacse  they 
are  each  a  function  of  stock£--the  convenience  yield,  the 
risk   premium,    and   tie   freeze   tias. 

l!£.§.§.?.g-_Bias_DGjina.nce 

Increased  stock  levels  have  a  pcsitive  iispact  on  the 
basis  residual  for  all  mcnths  and  models  except  EeceKfcer  in 
the  fcur,  three,  and  tso  month  iodels.  lor  these  aiodels  in 
December,  increased  stocks  will  decrease  the  basis  thcogh 
the  effect  is  minimal.   That  is 

(8.3)   S(  BH5{t|  )  /  S){  S{t3  )  =  a(  Bl{t}  3  /  3  (  S  }t}  )  = 

-(  stock  component  }(  1  /  Sit}  2  ). 


where 


S(   BB{t}    )    /   S(  S{t}    )      <   0   in    Eecember  for   the   ^, 

3,    and   2   mcnth    Bcdels 

3>(   BBlt}    )    /   a{   S{t}    )      >    0  for  all  other    Eontls. 


22Q 


Table   8.2. 


Estiaiated   coBstant   and   lonthlj   stcck   components 
for   diff«reat   periods   from   latuxitj 


laonth 


Six 


Suslser  of   Months  from   IBaturity 
Five  ■    Four  lliree 


Iwc 


Constant 

December 

January 

F€i3ruary 

March 

April 

Say 

June 

July 

Aiigust 

September 

October 

Movefflier 


5.7800 
-0.5282 
-3.5020 
-4.4750 
-5.0423 
-5.2205 

-n.sma 

-7-1160 

-7.3318 
-7.3500 
-7,0353 
-3-4089 
-3.2881 


4.7064 
•0.1191 
•2.7945 
■3.4456 
•4-4483 
■3-1312 
■3.9531 
•5.1521 
•6.6278 
•7.4211 
•6.  3737 
-3.0458 
•2-8042 


3.3691 
0.2391 
-2-0120 
-2-5475 
-3-6313 
-2.8426 
-2-7296 
-4-1939 
-4.3045 
-6.0  861 
-6.8C64 
-2.5411 
-2-2995 


3.1689 
0.0431 
-1.6901 
-2.1096 
-3.2121 
-2.4685 
-2.4359 
-2.9851 
-3.6891 
-4-5305 
-6.3934 
-3.6204 
-2-4925 


2.3842 
0.1991 
•1.3196 
•1.5837 
•1.9817 
•1.8701 
•1.7883 
•2.2296 
•1.9631 
■3.  1598 
•4.1810 
•3.3543 
•2.9851 


225 

Changes  in  the  level  cf  stocks  will  ispact  the  tasis 
residual  mane  at  lower  levels  cf  stocks  since  the  stock 
tuBcticn  was  estimated  in  reciprocal  form  and,  hence  has 
asymptotic  properties  as  stocKs  lEcieasc, 

IhB    Gnigue  stock  effect  in  Eecembsr  for  models  clos€r  to 
niaturitj  is   due  to  the  freeze   lias  effect  dcainatiig  the 
convenience   yield  and  risk  preiaiuffi  effects.    Turing   the 
freeze  bias  months,   running  ap e xoxiiately  froa  Gctcber  tc 
February,   the  stock  coEpcnent  sill  tend  to  te  less  negative 
or  even  positive   due  tc  the   narket  reflecting   pcteEtial 
iinpact  of  freezes,    ihe  difference   in  the  iiDpact  of  stocks 
during  freeze  bias  months  relative  tc  ether  months  is  acre 
pronounced  when  stocks  axe  low.    if  a   freeze  shouia  cccai 
when  stocks  are  relatively  lew,   processors  will  have  less 
flexibility  in   substituting  inveEtcriss  for  the   lest  crop. 
Thej  will   be  forced  tc  raise   prices  ncre  than  if   they  had 
aaple  reserves  to  offset  the  crop  loss.   taring  Deceffitei:  for 
the  four,   three,   and  twc  month  fxcB  natuxity  incdels,   the 
freeze  bias  effect  dominates,   out  weighing  the  conveniciice 
yield  and  risk  premiuic  effects.   While  tie  ifffact  cf  stocks 
Is  shewn   to  be   positive,   the   effect  is   actually 
insignificant. 

Figure  8.1  shows  a  hypothetical   case  of  the  freeze  bias 
'\  dominating  the  convenience   yield  and   risk  jremiuB   effect 

where  the  convenience  yield  and   risk  preitiura  are  aggregated 
in  this  example.    Included  in  the  graph  are  the  freeze  bias 
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effect,  the  total  risk  premium  and  convenience  yield  effect, 
aad  the  total  stock  affect  which  is  the  sua  of  the  ctter  two 
curves.  The  freeze  bias  effect,  shich  decreases  whec  stocks 
increase,  outweighs  the  convenience  yield  and  freeze  fias 
effects  which  increase  as  stocljs  increase.  The  result  teing 
that  the  total  iipact  of  stocks  decreases  as  stccks 
increase.  A  minifliani  value  of  £  |t}  of  C.^  is  used  and  it  is 
unlikely  that  the  cbserved  S{t}  value  sill  ever  fall  lelos 
this  level.  Actually,  the  total  stcck  effect  casnct  ie 
broken  down  into  its  coofonents,  as  dene  fcr  illustrative 
puriioses  in  Figure  8,1,  with  the  currently  estimated  fflcdel. 
The  general  shape  cf  the  coapcnents  is  kccun  and  can  be 
represented  as 

{8. J*)  Freeze  bias  effect  =  *{a}(  1/SJt}  )   ,  ^  {a}    >  o 

convenience  yield  + 

risk  preaiuai  effect       =-e{0}    +   ^{h}  {    1/S  {t}    )      ,        €I03>0, 

<}>Ib3<C 

total   stock   affect  =-e{0}    +      {   ^  ja}    ♦  411}    )  (    VS{t3    ). 

Figure      8.1  assuiaas      $  {a}      >    jcUb}!      ,  At   extreiBely      high 

inventory   levels   tlie   freeze   bias     effect   approaches   zero   and 

the  total     effect   approaches  €{03    (the     constant   coaiponent), 

reflecting   the  risk   preaiiuin.      Hovever,   such   inventory  levels 

are   well     beyond   the   range     encountered  in   the     data   pericd. 

The   aaxiffiua  value   of   SftJ    for   the  data   period  was    1.55.    Even 

at   very   high  inventcry   levels,        such   as   these   ccnsideied   in 

Figure   8.1    the   total   effect    will    le   above  ^{0}.       Ss   reviewed 

in   the   previous   chapter,    the   constant   coiaponent   measures   the 
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aaximaffl   risk  premiUH   pa^a-ble-  lio   ccBvenience  yield   exists 

at      such     high   invectcry      levels.  It      was    argusd      in     the 

previous  ciiaptsr  that  pressure  tc  increase  the  risk  piefflium 
to  a  higher  level  than  €[0}  will  result  in  new  enterprises 
undertaking  a  storage  function  which  will  prevent  the  risk 
premiuffi  from  increasing.  If   t (a}    <    fib},        thee    the   tctal 

stock  effect  would  increase  as  stocks  increase,  approaching 
e{03    at      extreaely   high   inventory      levels.         In      reality    the  | 

effect  will  be  below  €J0}  even  at  extremely  high  stock 
levels  since  levels  of  stocks  that  result  in  the  total 
effect  approaching  e|C3  are  well  teyoiid  those  enccuctered  in 
the   data   period. 

The      actual  total     December   stock      effect  for      different 

1 

months  to  maturity  is  shown  in  rigure  8.2,  It  is  cot 
necessary  for  the  Beceiuber  freeze  bias  effect  for  the  six 
and  five  month  models  to  be  less  than  the  effect  fcr  the  v 
other  fflodels  as  one  might  guess  ty  reviewing  the  estiniated 
coefficients.  A  ffiore  plausitle  explanation  is  that  the 
freeze  bias  effect  is  similar  for  the  six,  five,  four,  and 
three  month  models  in  December  and  tfcat  differences  in  ^  {h} 
account  for  the  different  total  stock  effect  during  these 
fficaths.  In  Decasber  for  these  models,  the  relevant  futures 
price  is  for  a  date  after  the  freeze  period.    Ihe  pctestial 

I 

iiBpact  of  freezes  should  be  siiilar  and  thus  one  would 
expect  the  extent  cf  the  freeze  bias  to  be  siiailax,  Ihe 
freeze   bias  laay  be    less   fcr      the    two   aonth    Bodel   in   Eecensler 
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Figure   8-2-      December      stock   effects      for    diifsrent      jericds 
froffl   maturity 
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since  futures   prices  for   dates  fallitig   withiE  the   fre€2€ 
period  are  used  in  definiog  its   lasis  residual  and  tlius  the 
possibility   of    a  freeze   occurring   tstore   contract 
terfflination  is  less. 

ror  non-bias  laccths  ^{h}  is  tbe  steel?  ccfflpccent.  for 
the  same  months,  the  stock  ccispcnent  is  generallj  ntcre 
negative  tor  the  aoie  distant  model. 

Ihe   total  May   stock   effect   for  different   months   to 
maturity  is  shown  in  Figure   £.5.   Tcr   May  the  ccrstant 
component  is  positive  {  i.e.,  SEBS{t}/S{t}  >  0  )  and  greater 
the   further   the  titas  from   naturity   (as   it  is  fcr   all 
fflcnths) .   The  stock   compcnant  is  more  negative  the  furtler 
the  time  from   aatuiity.   Given  these  ccnditicns   the  tctal 
stock  effect  for  t«o  different  Konths   from  maturity  will 
cross-    Ihs  further  from  maturity  effect  being   greater  at 
high  stock   levels  and   less   at   lo«  stock   levels.     Ihe 
absolute  value  of  the  stocic  effect  is  larger  for  the  furtter 
from  raaturity   contract  at  high   and  Ich  stcck  levels.   In 
ether  words,  for  the  longer  period  from  maturity  nsodel,   the 
stock   effect   is  mere  negative  at  lew  stock   levels  and 
increases  at  a  faster  rata  as  stock  levels  increase  yielding 
larger  values  at  the  high  stock  levels.   This  is  the  type  of 
pattern  one  would   expect  if  the  impact  of  stocks  tended  tc 
diminish  as  maturity  approached.   Ihis  phencmencn   *a£  the 
rationale   for  usirg   a  time   component   in   the   constant 
contract  model. 
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lelative  stock    effects      fcr    cth€X    nxnths   tend      tc   follow 
this  crossing    pattern.  The   fattem   suggests   that     at  liigh 

stock      levals   the      Msis     residual   «ill      tend     to   natrc«      as 
maturitj    approaches.  The    iipplicatiCE      teiug    tbat      at   high 

stock   levels      the   risk      premims   effect      is   stronger      fcr   th€ 
more     distant      contract,        increasiag        its      tasis      residT^al 
relative   to  contacts     closer   to   teraiiBaticn.        at      lc;<   stock 
levels   the  convenience  yield   effect   will   te   strcngei  fcr   the 
more   distant     contract,      thus   its     rasidaal  taill   tend      tc    be 
lower.        At  low  stock   levels   the    residual  will   teed   tc    siden 
as   maturity     approaches,        informatioD   on  whether      the   fcasis 
residual     will     tead   tc      widen     or     narrow   is      iatcrtaBt      to 
hedgers.        5he     direction  of   basis   ffiovensents      deterisiBes    the 

effectiveness   of    a    hedge. 

Instances    when    the  crossing   pattern      is  not  fcllcHed   are 

attrlbutahle   tc     the  freeze      tias  and/cr     the  end      cf   season 

certainti     effect.        Ecth      are   dependent     on     the   fficrth      end 

termination  date      and   thus   effect     the   stock     ccmpcnents  for 

like   Bcnths  differentlj.      The   months   cf  January  through  July 

exhibit   this     crossing   patterr      fcr   cc«parisccs      tet^eer   all 

inodels.        Exceptions  exist  for   the   other   aoDths.        In   Sugust 

the  five     month  effect      is    always      less   than     the   si^      ircEth 

effect  for   relevant   values   of      Sit).        In  Septenfaer   the   fcur 

month     effect    is     ccasistently      Icwer      than   the      five      it.cEth 

effect   which   is   lower   than  the    si.   month    effect.      In  Octcter 

and  November  none   of   the   effects   cress;    the   clcser   maturity. 
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then  ths  loMar  the  total  stock  effect.   Hew  seasonal  factors 
impact  tie  aonthli  stcck  coifonents  across  lacdels  shall  be 
clear  once  the  discussica   cf   seasonal  factors  has  ieen 
coiaplstsd.   The  December  case  has  already  been  addressed. 

Stock,  Effects  Oygr_the_YPar 

Ths  five  month  fxcia  aaturitj  laodel  «as  used  in  ccnfaring  f 
differences  in  stock  effects  across  the  season.  lie  stock 
effect  for  various  itiontis  lased  en  the  five  Kcnth  fiom 
matarity  juodal  is  shown  in  Figure  8.4  to  depict  hc»  the 
impact  of  stocks  varies  across  the  jsar.  Net  all  lEcnths  are 
graphed.  In  August  stocks  have  their  greatest  impact,  while 
in  Decsmfcer  the  iisfact  of  stocks  is  at  its  minian^K.  Ihe 
impact  for  other  racnths  fall  between  these  two  extremes, 

ihea  stocks  have  a  negative  iupact  en  the  basis 
residual,  the  convenience  yield  effect  is  dofflinating  the 
risk  premium  and  freeze  bias  effects,  flleo,  the  freeze  bias 
would  net  be  expected  to  exist  for  some  months.  fhcse 
levels  of  stocks  that  have  a  positive  iapact  en  the  basis 
residual  are  referred  to  as  risk  premiuiB  -  freeze  bias 
dominant,  la  the  nca-freese  bias  months  it  is  actually  crly 
the  positive  effect  cf  stocks  associated  with  the  risk 
preaiuffl  that  dominates  the  potentially  negative  ccnvenierce 
yield  effect. 

For  the  five  month  isodel,  August  is  the  month  that  the 
iBipact  cf  stocks  on  the  basis  residual  switches  froi 
negative  to  positive   at  the   largest   stcck  level.     ibis 
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period  shows  more   of   a     ccnveDieBce   yield  effect   and/cr   less 

of    a  risk   preffliua  effect   cofflpared      to  tie   other  mcnth£.        it 

is   coBvecierxt     to   lab^l      lontbs   that      display   a      coDVCQieccc 

yield      effect      at      normal     stcci?    levels      (S  Jt}      =      l.O)        as 

conveniaace  yiald  dciainaDt     months   and   ether    months      as   risk 

premium   -   frea^e   Sias   ox   xisJ^   preeiuio   dcisinant   aoaths.        For 

risk   preasium  and   risk    premiuni  -   fraez€   tias   dominant   itontfcs, 

normal   stock      levels    have      a   positive      iiofact   on      th€   tasis. 

Juna,    July,   August,      and   Saptember   are   the  convenience   yield 

dominant   laonths  for   the   five   nsanth    icodel- 

Ths    sumaer  months  are  more      apt   tc   display   a   convenieEce 
yi€ld   effect   for   the   five   month    model.        These   suffaer   sonths 
are  reflecting   the     end   of  the   season      certainty   effect    «lien 
the  crop   is  virtually  harvested      and   season   ending    inveEtcry 
levels   are  relatively   easy  to      fredict.        As    reviewed   la    the 
previous   chapter,        less    uncertainty      iaplies  that     the   risk 
premium  is   less     than    other   tiiEes   of    the     year.        thus,      the 
negative   impact  of    the   convenience      yield  is    extended   over   a 
wid^ar   range  of   stocks.        Sdditicnal   factors   that    nay   accccnt 
for   the      aora   negative  impact      of   stocks     fros   approximately 
June  through  Septemfer      are   cited   whec  seascnal      factcrs   are 
discussed  later  in    this  chapter. 

This  end  of  the  season  effect  is  net  reflected  in 
October  and  Noveiaber  stock  coBipcnents  for  the  five  Ecrtb 
fflodel.  It  is  reasonable  to  suspect  that  the  positive  impact 
of  the   freeze   bias   cancels  out      tie   end   of   the   season   effect 
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duriEg  these  aontlis.  Actuallv,  it  ajjears  that  the  ±r€€Z€ 
bias  period  begins  icfoxe  Octot€r.  Ihe  stcck  coefficicBt 
becoaes  more  negative  throughout  the  suaiasr,  excegt  in 
September  when  it  increases.  EuriEg  Septeiber,  futuies 
prices  will  ba  aaturing  tcsards  the  ©nd  of  winter-  Ihus,  it 
is  reasonable  to  expect  a  fr€€2e  bias  tc  exist,  faitiallj 
cancelling  out  the  end  of  the  season  effect.  Prior  tc 
September  it  is  pcssifcie  to  suspect  a  saall  freeae  bias 
effect  tor  contracts  aaturing  during  the  freeze  period. 
Such  a  possibility  is  not  detectaile  bj  ccraparing  the 
estimated  stock  coEpcnents  which  decrease  froa  acnth  to 
month  in  the  suaiaer. 

Do mi nance 

As  an  aid  in   discussing   differences  in  the   mcnttlj 

f 
impact  of  stocks,   it  is  useful  to  label  the  wcnths  fcx  the 

I 
other  models  as  convenience  jield  dcroinant,   risk  preaiun       f 

dominant,   risk  preiium  -  freeze  bias  dominant,   or  freeze 

bias   doBiinant  as  illustrated  in  Table   8,3.    As  noted 

earlier,   a  month  with  a  jositi-ve  stcck  ccmjcnent  is  labeled 

freeze  bias  dominant.   The  impact  of  normal  stock  levels  and 

the  time  of  the  year  are  the  criteria  used  in  catergcrizing 

other  months.    The  level  of  relative  stocks  that  results  in 

no  stock  effect,   where  the  ccnvenience  yield  effect  cancels 

cut  the  risk  premiua  and  freeze   bias  effects,   can  be  found 

by   solving   the   fcllowing    equation   which   fcllcss  frcn 

eguaticn  8.2: 

(8-5)   €{0J  +  {  stock  component  )  <  1  /  S|t)  )  =  0. 


237 

Table   8.3.      Categorizing   fflonths  as   risk   preraiuo,   cojovenience 
yield,   freeze  hias,    or   risk   iremium  -   freeze   lias 
dominant 


Hontii  Categorization 


DeceiBber 

6  Month 
Model 

EF 

5  HOEtlj 
Model 

i*  Mcnth 
Kodel 

3  Month 
Kodel 

2  Kcnth 
Model 

If 

i 

f 

f 

January 

HF 

Bf 

sr 

BF 

if 

February 

R? 

m 

BF 

EF 

SI 

March 

EF 

If 

C 

C 

IF 

april 

S 

B 

B 

£ 

£ 

May 

B 

B 

E 

I 

1 

Jane 

C 

€ 

C 

1 

S 

July 

C 

C 

c 

C 

B 

August 

C*i 

C* 

c 

c 

C 

September 

c 

c 

c* 

c* 

c* 

October 

IF 

BF 

IF 

c 

c 

j       November 

HF 

IF 

EF 

BF 

c 

C  de,Eotes  convenience  yield   dciinance- 

H   denotes  risk   preaiuffl   dominance. 

IF  denotes  risk   isreraiuio  -   freeze   bias  dciainance. 

F  denotes  freeze  bias  dominance. 

1  *  Starred  months  are  those  that  display  the  strongest 
convenience  yield  effect  for  each  aioael. 
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If   33E|t}/3S{t}    >   0,   than  the   3clutio.ti   anfl   criteria   used   are 
(8.6)       S*  [t}    =  -(  stock   component    )    /    (  « |0}    ) 
where 

S* {t}    >    1    then   ccnveaience   jield   dcminant   acntb 

0  <  S*{t}  <  1  then  risk  jreiaimi;  -  freeze  bias  dcminant 
lacnth  cr  risk  fremium  aoaiiiiant  ECBth  in 
mciiths  that  it  is  ret  reascuafcle  to 
suspect  a   fres2€   bias. 

If   aSE  {t}/a)S{t}    <    0,   then  freeze   bias  dcmiaaBt   aionth. 

Months  with  a  value  of  S*It3  greater  thar  1.0  are 
labeled  coaveaience  jield  dcisiDaist  since  fcx  these  locths 
nortaal  stock  levels  will  have  a  negative  impact  on  tie  basis 
residual  for  the  given  value  cf  6(C}.  Ihe  acatfa  fcr  each 
model  that  displays  the  strongest  cocvenieiice  jield  effect, 
or  eguivalently  has  the  Eost  negative  stock  cosaponent,  is 
starred  in  Table  8,3.  Ronths  *ith  a  value  cf  S*{t3  less 
than  1»0  are  labeled  risk  premiuffi  dominant  or  risk  preisiuii  - 
freeze  bias  dominant-  lor  these  mcnths  ncrmal  levels  of 
stocks   have  a    positive   ccntributicn    to   the    fcasis. 

When  comparing  a  risk  preoiiuii  cr  risk  preffliuiB  -  freeze 
bias  dominant  taonth  to  a  convenience  jield  dominant,  the 
impact  of  a  particular  level  of  stocks  en  the  basis  residual 
will  be  more  negative  fcr  the  convenience  yield  dcminant 
month.  ahich  effect  dominates  flays  an  iasfcrtant  rcle  in 
influencing  basis  residual  Boveaients  over  the  season  and 
thus   alternative   trading   plans. 
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The      ironths  of      apxii     and   Haj      should      act  reflect      auy 
freeze   bias   or     end   of   season   effect.  Cofflparlfig   the-    March 

stock  coflsponent  to  nsarty  nicnths,  suggests  that  if  anj 
freeze  bias  exists  ia  Karch,  it  is  only  lainimal.  Euriag 
March  s*{t}  values  are  clcse  to  cue  fcr  the  t«c  thrccgh  five 
fflontii  Eodels,  Nothing  significant  appears  tc  fe  implisd  fcy 
some  models  being  lateled  ccnv€rd€nc€  jield  dcminact  and 
others  risk  premiuia  -  freeze  bias  dominant  during  this  icctb 
since   S*(t}      is  close      tc    1.0   fcr      each   njcdel.  Fret    Karch 

through    May  the     estiaated   stock   effects   do      not   differ   icuch 
across   models. 

In  June  the  six,  five,  and  four  inonth  icdels  are 
convenience  yield  dciinant.  The  stcck  coajcnent  fcr  these 
models  are  much  aore  negative  in  June  than  in  May,  m  each 
case  Mai  is  a  risk  premiuji  dcainant  mcnth  and  June  a 
convenience  yield  dominant  month.  ihus,  the  end  of  the 
season  decrease  in  the  tasls  begins  in  June  for  the  six, 
five,  and  four  raontii  models.  For  the  two  and  three  icrtb 
models  the  June  stock  coBponent  is  similar  tc  those  in  Karch 
through      Hay.  In      July      the      three      month      model      teccaes 

convenience  yield  dcmiaant  where  the  stcck  ccspcnent  beeches 
auch  sore  negative.  ihe  end  of  season  effect  is  rot 
apparent  until  August  for  the  twc  jEocth  nodel  vhen  there  is 
a  switch  froffl  risk  preaiiuia  dominance  to  convenience  yield 
dominance. 
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naderstaadiaq  DiffareRces  In  MoathlY_Stock_jf f ects 

Twc  conditioas  are  satisfied  ty  €acli  model  when  the  ead 
of  the  saason  sffact  begins  (1)  Tbe  crop  for  the  season 
has  been  mostly  harvested  -  it  is  June  cr  later.  (2)  Ihe 
futures  price  is  fcr  the  next  season  or  closs  tc  it — ths 
futures  price  is  for  Segtemfcsr  cr  bejcnd.  Ihe  end  cf  season 
effect  begins  when  little  crop  remains  tc  t^  harvested  and 
the  futures  price  is  in  ccntracts  fcr  Septeafcer  or  fcejcnd. 

SepteiBfier  is  a  key  contract  month  t€caus€  its  tb€ 
nearest  period  to  the  tiase  ¥hen  the  October  crc£  forecast  is 
released.  Compared  to  previous  months,  the  Septsstcr- 
Octoher  periods  reflect  ccnsideratle  ccceitaictj,  priaarilj 
about  the  new  crof  size.  It  is  the  period  when  pries 
changes  associated  with  the  ccttirg  seascr  are  beginning  tc 
be  noticeably  reflected  in  futures  prices.  Septesber  prices 
are  much  more  influenced  by  the  next  season »s  crcp  thar.  are 
July  prices  are.  Eecall  that  the  futures  prices  are  fcr 
every  other  month  and  there  is  Kc  Cctcber  or  Aug  est 
contract.  If  the  end  of  the  season  effect  was  due  primarily 
to  cash  price  changes,  then  its  onset  wculd  cccux  fci  the 
sasie  fficnth  ia  each  modal  since  the  same  cash  price  is  used 
in  each  model. 

After  the  onset  of  the  end  cf  the  season  effect  in  each 
model,  the  stock  effects  beccae  more  negative  each  Bcnth 
until  offset  by  the  year  ending  freeze  bias  ad justnents. 
For  the   three  through  six  month   models,   the  month   cf  the 
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inccsase  has  a  correspoBding  futures  price  for  contracts 
maturing  in  mid  to  late  winter  (Jauuari  or  JSarchJ .  cn€ 
would  expect  the  fraeze  tias  effect  to  be  greater  nhec  the 
futures  contract  is  for  the  late  winter  (March)  since  the 
contract  extends  over  the  entire  gericd  «hen  fxeezes  are 
likely  to  occur,  once  the  stock  coinpcaent  increases  it 
continues  to  increase  until  DeceiBter.  Ihe  t«c  aooth  icdel's 
stock  coispoaeat  increases  whan  the  futures  pries  is  for 
early  winter. 

In  October  the  six,  five  and  four  month  Eodels  teccjae 
risk  premium  -  freeze  tias  dcroinant  prcbably  due  tc  the 
freeze  Ijias  effect.  Id  Kovember  the  freeze  bias  effect  is 
increased.  The  three  month  model  does  net  turn  risis  preiBiua 

freeze  bias  dominant  until  Novemter,  «heE  the 
corresponding  futures  price  is  fci  contracts  aatuiing  in  m±A 
to  late  winter.  ihe  tsc  month  aodel  reaains  convenience 
yield  dominant  in  Novembsr,  its  ccrresp ending  futures 
contracts  are  for  earlier  winter  months.  s  major  freeze 
bias  effect  exists  tor  all  aiodels  in  leceiber. 

Figure  8.5  shows  the  relative  stock  effects  across  the 
year  for  the  six,  four,  and  two  rocnth  acdels,  assoiniEg  S  {t} 
egualE  1.0.  fhe  base  period  is  Kay  for  the  two  month  aodel. 
That  is  the  stock  effects  for  the  ether  models  and  mentis 
are  divided  by  the  stock  effect  during  Bay  for  the  tao  moEth 
model  so  that  all  stock  effects  are  relative  tc  May  cf  the 
two  mcnth  model.    Generally,  tfca  further  from  maturity,  the 
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figure   8.5.      StocJc  effects      relative  to   the   May,        two    iBonth 
effect 
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greater  the  stock  elfect  dae  tc  the  increased  risk  fremiiim. 
The  aajor  excspticns  to  this  rule  axe  reflections  of  the  €nd 
of  the  season  effect.    Ic  Jase  tie  ecd  cf  the  seasoD  effect 
begins  for  the  six  aad  four   aioDtfe  models,    fceing   acre 
pronounced  for  the  six  ircnth  racdel.    At  this  tirae  the  six 
ioonth  model's  stock  effect  SHitches   from  highest  tc  lowest. 
In  August,   the   stcck  effect  on  the  fasis   residual  is  less 
for  the  four  month  aodel  than   the  six  month  model  since  the 
six  month  model   will  reflect  a  strcager  freeze  bias.   ihe 
end  of  season  effect  does  not  begin  until  August  for  the  two 
month  iBodal.   The  stock  effect  for  the  two  mcnth  acdel  is 
much  lower  in  October  and  Novamher  because  the  freeze  iias 
is  less  than  for  the  ether  models.    Ihe  higher  stock  effect 
for  the  six  month  model  froia  October   through  the  winter 
laonths  is  due  to  toth  a  greater  rlsK  jreffiiut  associated  with 
the  Icnger  length  cf   tine  tc  contract  maturity   and  to   a 
larger  freeze  bias  in  pre-  and  eailj  wicter  tenths. 

Generally,  greater  stock  levels  will  tend  to  result  in 
less  pronounced  basis  fluctuaticns  across  the  year.  Kcnthlj 
stock  effects  for  the  five  lacnth  contract  period  jscdel  are 
shown  in  Figure  8.6  letting  Sit}  egual  0,8,  1.0,  and  1.2- 
fhe  sucaer  dip  in  the  basis  is  iBor«  pronounced  for  loser 
stock  levels  due  to  a  strcnger  ccnveniecce  yield  and  la^zs  cf 
a  risk  premium  affect.  In  Decesiher  basis  residual  responses 
are  similar  across  the  different  stock  levels;  the  stronger 
freeze  bias  effect  at  lower   stcck  levels  offsets  the  larger 
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Figure   8.6-      Five  aoiith     stock    effect   across   the      year    given 
different   S  {t]    values 
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risk  pxeffliua  at  higher  stcck  levels-  In  ether  free2e  lias 
months  the  larger  risk  p real urns  result  in  the  higher  stcck 
levels  having  a  greater  iiBpaGt  en  the  basis.  Biffereisces  in 
the  stocit  effect  across  the  jear  are  Kcre  frcncucced  at  low 
stock  levels,  as  car  fce  seen  in  Figure  8.6  «ith  the  greatest 
differences  occariag  in  the  Icwer  curve  where  Sit}  =  0.8, 

In  reviewing  aorthly  stock  elfacts  across  the  year  it  is 
iiBportant  to  note  that  the  lagged  basis  residual's  impact  is 
not  accounted  for.  Patterns  will  be  soaeshat  different  wtsr 
lagged  effects  are  accounted  for.  Ihese  adjustaents  are 
considered  after  Icrg  run  effects  are  reviewed. 

Iqag . Sun  Stocky Effects 

The  long  run  stcck  coniponents,  presented  in  lahls  8.4, 
are  obtained  by  dividing  the  monthly  coapcnents,  Tafcle  8.2, 
by  the  corresponding  adjustment  ccefficiect  {as  explained  in 
Chapter  111,  the  adjustnent  ccefficieist  equals  one  lainus  the 
lagged  basis  residual  coefficient) .  Ihe  long  ruE  effect 
measures  the  impact  of  stocks  cb  the  basis  residual  during 
the  current  and  all  future  periods. 

Host  of  the  adjustEents  and  seasonal  hasis  residual 
patterns  noted  for  the  current  cr  iamediate  effects  also 
apply  to  the  long  run  analysis.  Since  the  adjustment 
coefficient  is  smaller  fcr  contracts  further  fros  maturity, 
the  tendency  is  for  of  the  Icng  rue  stock  effects  tc  be 
relatively  stronger  in  the  contracts  sith  extended  Batority 
periods  when  cosipared  tc  the  corresponding   nonthly  effect. 
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Taisle  8- '4.      The  constarit  and  monthly  long   run  stock  coaponents 
for   different   periods   f rem   maturitj 


Month  6    Months  5    Months        4    Kcnths        3   Months        2    Months 

from  froffl  from  frca  frcai 

iatarity  Batarity        Saturit^        maturity        Maturity 


Constant  23.737  17.963  11-622  8-805  5-555 

Deceraber  -   2.169  -   O.USS  0,825  0.120  0.^75 

January  -14.382  -10.666  -    6.940  ~    4.696  -    3.308 

Fehraary  -18.878  -13-151  -    8.788  -   5.852  -    3.6S0 

flarch  -20,708  -16.978  -12.526  -    8.825  -    4-617 

April  -21.439  -14-241  -    9.806  -    6-859  -    4.357 

aay  -19.911  ~15.08S  -    9-416  -    6.768  -    4.167 

June  -29.224  -19.665  -14.467  -    8-294  -    5.195 

July  -30.110  -25.297  -14-848  -10.250  -    4.574 

August  -30.185  -28.325  -20.994  -12-588  -   7.316 

September  -28.892  -24-327  -23.478  -17.764  -    9.741 

October  -13.000  -11.625  -    8.765  -10-059  -    7.815 

Noveaiber  -13.503  -10-703  -    7,932  -    6.925  -    6-955 


2m 

The  iflflusnce  of  curreut  stocks  en  future   acuths  decreases 
over  tise» 

JS  3.g  cc  a  1_  Fa.t  t  er  n_s 
When  comparing   differences  in      icBthlj   stock  effects 
across  the  year,   the  greatest   variafcilitj   in  the   stcck 
effect  is  between  Ju.ce   and  December.    The  aionthlj  stcck 
effect  is  relatively  statle  fcr  the  first  half  cf  the  jeai. 

By  the  end  of  June  the  crop  is  nearly  harvested,   while 
in  December  the  early  crop  fcr   the  new   seascn  is   jtst 
beginning  to  be  harvested.    Changes  in  the  stock  levels  in 
the  latter  half  of  the  year  result  prittarilj  frcai  changes  in 
dejaana  and  imports.    According  to  the  estimated   acdels, 
basis  residual  loveients,   which  are  tasicalli  a  functicn  cf 
S{t3  and  the  lagged  dependent  variable,   «ill  tend  tc  follow 
a  relatively  easily  predicted  ccnise  frcn  June  tc  Deceieber- 
Givsn  a  fixed   value  for  S{t}  and  a   starting  basis  residual 
value,   a  good  representation  cf  the  implied  changes  in  the 
basis  residual  can   he  obtained   by   setting  all   ether 
explanatory  variables  to  constant  values   aad  usin^  the 
lagged   predicted   residual  in   the   current   jeiicd's 
projection.   Changes  in  the  basis  residual  frcia  one  fficnth  tc 
the  next   would  be   due  tc   the  differences   in  the   itcntbly 
stocks  and  lagged  basis  residual   values.    Changes  in   the 
predicted   basis   residual   would  reflect   current   and   all 
previous  stocks,   thus  giving  the  long  run  iiapact  for  each 
period. 
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IB  Other  words,  tc  ccnsidsr  the  effect  of  stocks  across 
the  entire  year,  fix  a  level  cf  S{t]  and  ether  exflaEatcrj 
variables  and  1st  obIj  the  lagged  dspeEdaist  variailes 
change.  In  this  «aj  it  is  possible  tc  view  basis  residual 
ffioveaents  across  th^  year  given  different  stock  level 
assumptions.  Such  inforsaticn  is  iafcrtart  tc  hedgers  «hc 
wish  tc  kDow   whan  to  expect  a  narrowing  cr   widsninc  of  th€ 

basis. 

The  predicted  aicntfely  values  for  each  Eodel  were 
obtained  using  the  alcve  approach.  All  esplanatcrj 
variables  ware  set  at  their  mean  value  cf  the  data  period 
except  the  freeze  variable  which  «as  set  to  zerc.  Different 
values  of  3{t}  were  considered.  The  results  cf  ttis 
exercise  are  based  on  the  predicted  basis  residual  values 
extending  the  analysis  over  six  jsars.  After  six  years  it 
is  possible  to  isolate  the  tctal  impact  cf  Sit)  and  lagged 
influences  of  Sit}  ca  the  model-  The  predicted  values  for 
the  sixth  year  and  beyond  are  egual  fcr  like  months  (fcr  the 
saos  period  froK  laaturity  model).  The  predicted  values  for 
corresponding  months  will  change  slightly  up  tc  the  sixth 
year.  stabilizaticn  of  predicted  values  froia  year  to  year 
occurs  once  the  initial  assuspticn  as  tc  the  value  cf  the 
lagged  dependent  variable  for  the  first  period  cf  the 
sifflulation  has  no  impact.  Regardless  cf  the  initial  Tialue 
of  the  lagged  dependent  variable  used,  the  resulting 
predicted  values  after   the  fifth   year  are  the  saroe  when 
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iDitial  values  falling  within  the  rangs  cf  the  data  are 
considered.  Thus,  after  five  years  the  current  and  lagged 
infliieaces  of  stocks  can  ta  isolated  frcia  the  initial  lagged 
basis  residual  assuMptioc.  Changes  in  the  basis  r€sidual 
from  Bonth  to  month  are  entirely  d?3e  tc  curreot  and  lagged 
influ€i3cs   of  St  cells. 

l§si^_Patterns_at_DiJf€r6£t_stccJ|_.Levei£ 

The  resulting  basis  residual  valu€£  across  the  year  for 
each  raod«l  are  prasantsd  in  figure  8.7  through  figure  g.11 
for  S(t3  values  of  G,S,  1,0,  aud  1.2.  Shen  the  ccrstant 
period  lacdels  are  ccipared  for  the  safl!€  month,  a  larger  S  |t} 
value  results  in  a  higher  basis  residual,  reflecting  acre  of 
a  risk  premiuEi  effect  at  higher  stock  levels  and  a  stronger 
convenience  yield   effect   at   Icwer  stock   levels. 

In  interpreting  the  results  of  this  exercise  it  is 
important  to  reaeaher  that  selling  ccsts  and  a  groser  frcit 
tax  are  not  included  in  calculating  the  basis  residual  as 
explained  earlier.  These   ccsts   average  afccnt     seven  cents 

and      Mculd  decrease      the     basis   residual      a      like   aECunt      if 
included.      Interest  expense   on    these   ccsts   if  included    *c uld 
1  lower     the   residual     another     fraction   of      a      cent.        it      is 

unlikely  that  these  costs  are  fully  reflected  in  the  futures 
price.  Due    to      the      omission   of     these      costs      it    can      fcs 

misleading  to  consider  the  value  cf  the  basis  residual  as 
shown  in  these  figures.  for  example,  a  residual  value  close 
to    zero,        like   2.0   or    3.0,         laaj   imply   a      convenience   yield 


250 


-12- 


MONTH 


Figure  8-7.   The  effect  of  stocks  CD  seasonal  hasis  patterns 
for  the  six  month  model 
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Figure   3.8.      The    effect   of   stocks   en   seasoBal   tasis   patteriis 
for   the   five   month   modsl 
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Figure   8-9-      Tha   effect   of    stocks  on  seasonal  basis   patterns 
for    tiie   four   mcBth   Biodel 
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Figure  8.10.   The   effect    cf   stocks   cb    seasonal   tasis 
patterns  for  the  three  month  laodel 
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"I  figure   3.11.      The      affect        of      stocks      en        seasonal      basis 

I  -  patterns  for    the    two   lacntii   model 
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effect.      Typically   a  convenience      yield  effect   is   associated 
with   a      negative   basis   residual.        Coii!|:aring     basis   residual 
values   over  time,    across   different   aodels,   and   for   dilfeient 
levels   o£   S  {t}    should    not  be   fflisleadiijg,    however- 

Geaerally,  the  IcBger  froi  naturity,  the  greater  the 
difference  in  the  basis  residual  «hsii  ccEfaring  high  and  low 
stocX   levels     for   the     saae   mcnti.  ExcepticBs   are      due   to 

differences  in   seasonal    variations.  This   pattern   reflects 

the  tendency  for  stocks  to  have  less  of  an  impact  as  the 
teratinaticn  date  approaches.  The  convenience  yield  and  ris3? 
prejBina  effects  tei3d  to  have  sere  cf  ars  inpact  en  these 
contracts  further  froiB  Baturity.  The  result  is  a  relatively 
siall  residual  at  low  stock  levels  ard  a  large  residual  at 
high  stock   levels  in  the   Eore   distant   contracts. 

Though  theoretically  the  freeze  tias  effect  is  greater 
at  IcH  stocks,  ¥ben  coEparing  like  months  for  tie  saioe 
period  to  iaatnrity,  the  residual  is  larger  given  high 
stocks.  This  increase     in   the     residual      at    higher     stcck 

levels  during  freeze  tias  ascnths  is  attributable  tc  a 
stronger  risk  premiuiB  effect  at  high  stock  levels  and  a 
stronger   convenience  yield  effect   at    lew    stcck   levels. 

Ihe  level  of  stocks  has  more  of  an  impact  in  deterisiniog 
the  degree  of  the  suiffler  dip  in  the  basis  than  it  dees  in 
determining  the  extent  of  the  freeze  bias.  for  each  fficdel 
the  difference  in  the  basis  residual  when  ccBfariEg  high  and 
low   stock      levels  is    greater    towards      the  and   of      the    season 
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tliaa  during  winter  freeze  bias  aiciitlifi-  The  basis  residual 
is  flatter  across  tise  year  at  hiqh  stcck  levels.  Again  this 
is     fully     consistent      witii        earlier     results,  3      larger 

difference  exists  tetween  the  peak  and  lo^  basis  residcal 
values  during   the    year  at  lower   stock   levels. 

The  basis  residual  peaks  In  January  foi  each  icdel  and 
S{t}    value.  Septeiiiber   is      the   aoutb     of   the      lowest   basis 

residual  value  except  for  the  twc  fficrth  nodel  which  reaches 
its    lew   in   October, 

Additional  insight  can  be  gained  by  ccfflparing  basis 
residual  for  different  periods  froui  maturity  given  a 
constant  level  of  stocks-  The  predicted  basis  residual  for 
each  period  frojn  iuatuiity  holding  relative  stocks  at  0,8  ars 
reviewed  in  Figure  8,12,  The  residuals  plctted  in  Figure 
8,12  are  the  saie  pcirts  plotted  in  Figures  £-7  through  8.11 
presented   to   allow   for   easier  ccmparisons   between    models, 

At  low  stock  levels  during  the  same  scnths  the  basis 
residual  is  lower  the  further  froE  maturity  due  to  a 
stronger  convenience  yield  effect  at  these  lc«  stcck  levels. 
The  differences  between  models  ara  less  pronounced  during 
suffliner    months.  If   ens     raakes   scae     allcwance   for      selling 

costs  and  taxes  the  residuals  would  be  lower  implying  ar 
inverted   market  in   Bany   instances. 

Taking,, a  .Constant Ccntract_gersg€ctivg 

By  considering  the  predicted  basis  residual  cne  ncnth 
and   the   predicted    value    the    next    ffooth    for   the    model    that   is 
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Fxgura  8.  12.   Compariscn  of  saasonal  effects  across  mcdels 
given  S{t}  eguals  0.8 
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one  month   closer  to      naturitY   one  cac   get   aii   idea      as    to    fco« 
tlia      basis   residual      adjusts      fcr   tie      saae      contract   as     it 
fflatures- 

lOM  Stock  effect.  A  compariscn  of  this  tjpe  is  sfacvB  in 
Figure  8.13,  wiiick  is  constructed  ly  cocnecting  the 
predicted  basis  casidual  values  of  ligure  8.  12  to  form  a 
line  to  represent  tasis  residHal  values  fcr  the  same 
contract  over  time  given  stock  levels  of  0.8.  The  January, 
March,  May,  July,  Septeiater  and  Kcveaber  contracts  are 
portrayed.  She  July  contract  representation,  for  exaaple, 
uses  the  five  nonth  froa  maturity  predicted  basis  tesidnal 
in  January,  the  four  itiontii  in  lefcruary,  the  three  icntfc  in 
March,  and  the  twc  acnth  in  May.  Ihe  ether  ccEtracts' 
series  are  constcacted  similarly,  lo  allow   for   coctinucus 

treatment  of  the  March  and  May  ccEtracts  the  jiCBths  of 
January,  February,  atsd  Karch  are  considered  twice  in  figure 
8.13  rather  than  having  a  discontinuity  ir  these  curves.  As 
noted  iarevioasly,  the  results  o±  this  exercise  will  conticue 
to  be  repeated  if  residuals  beyond  the  sixth  year  are 
considered.  Ihus,  the  Mrch  and  Ray  curves  could  also  be 
considered  for   periods   prior   to    the  July   curve. 

Figure  8.13  irojlies  that  the  hasis  residual  tends  to 
increase  as  maturity  approaches  at  lew  stock  levels.  The 
July  and  May  contracts'  residuals  decrease  froas  Sebruaiy  to 
aarch    as   the   freeze   bias   effect    decreases. 
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Figure   8.13.      lEfplied   seasonal   contract      lEOveiaents   when   S  {t} 
equals   0-8 
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If  selllug  costs  and  ta.xes  are  iacludsd,  the  aarket  will 
often  to  be  inverted  with  the  resiflual  beiag  negative. 
Actually,  the  results  iaply  that  futaxes  prices  are 
decreasing  over  tiiae,  Wlien  adjacent  contracts  ars  cCEjarsd, 
for  exaffiple  the  July  a.Ed  Septeitber  ccntract,  tJae  basis 
residual  is  lower  for  the  contract  further  fros  Eiaturity. 
Since  the  cash  price  fcr  ths  twc  basis  residuals  ax€  the 
saae,  tie  implication  is  that  the  futures  price  of  the  acre 
distant  contract  is  prcfcaily  Ic^er. 

Ihis  conv-aniencB  yield  effect  is  least  prcncunced 
between  the  March  and  May  contracts  and  increases  after 
these  icnths  are  considered.  Comparing  the  8ay  contract  tc 
the  July  contract  the  convenience  yield  effect  is  greater 
tljan  for  the  «arch-Eay  comparison.  Comparing  July  to 
Septsfflber,  Septetaber  to  Novesber,  and  Koveober  tc  January 
the  convsnience  yield  effect  grows  with  each  coipaiiscn, 
reflecting  a  lower  futures  price  over  tine.  A  decrease  in 
i  the   risk  prsmium   as  the   season   progresses  and   certairty 

increases,   as  cited  in  the   pretiicus  chapter,   scnld  help 
explain  this  strong  ccnveniance  yield  effect. 

The  model  also  implies  a  strong  ccnvecience  yield  effect 
towards  the  end  of  the  season,  reflecting  anticipated  price 
decreases  associated  with  the  new  crcp,  Ihe  futures  price 
decrease  for  the  iSoveEber  contract  relative  to  the  Septeater 
contract  and  for  the  Deceater  contract  relative  tc  the 
Hovember  contract  includes   an   anticipated  price   decrease 
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associated  with  the  new  season.  These  anticipated  frice 
decreases  are  ap.gaisr,tlj  due  nore  to  the  cress  seasonal 
effect  of  the  new  ciop  than  conveniaace  yield  consiacraticns 
within  the  season.  This  cress  seascnal  ccrveniecce  ji€ia 
effect  is  difficult  to  isolate  when  stocks  are  lc«  acd  is 
more  easily  seen  at  higher  stock  levels  as  \iill  fce  cbsicas 
when  the  results  fcr  high  stocks  are  reviewed.  ihe  cress 
seasonal  effect  explains  why  the  Scvemfcei  acd  January 
futures  prices.  Figure  8.13,  are  aach  lower  than  the 
Septefflber  futures  price.  The  effect  Eeasared  by  the  BCdel 
is  an  average  interssaonal  price  change  that  is  influenced 
by  stocks.  The  interseasonal  convenience  yield  effect  is 
analyzed  after  the  basis  residual  patterns  at  high  and 
average  stock  levels  have  been  presented. 

SlaiL.SMck„Slf§ct,  Curves  corresponding  tc  these  in 
Figure  8.13  for  an  £{t}  value  cf  1.2  are  coctained  in  Jigure 
8.14.  The  ifliplied  moveients  in  the  basis  residual  ever 
tiffie.  Figure  8.14,  shows  a  risk  preaiiuiB  effect,  the  residual 
tends  to  increase  ever  time  though  there  is  a  cccuenience 
yield  effect  associated  with  price  decreases  across  seasons. 
The  basis  residuals  are  consisteDtly  higher  when  ccifaiing 
the  aarch,  Hay,  July,  and  Septemher  contracts  during  the 
same  time  periods.  These  relaticrshif s  reflect  the  tendency 
for  the  futures  price  tc  be  greater  later  in  the  season. 
The  SoveiBbar  residual  is  lower  than  the  September  residual 
fcr  fficnths  closer  tc  aaturity,  implying  a  slight  decrease  in 
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the  expected  price  tetweeu  Sefteratei  and  Kcveiaber.  ihe 
Noveai3er  basis  residual  xecordea  in  nay  can  fee  attrituted  to 
a  stronger  risk  preffliuis  effect  at  tiiis  time  r€flectii3g  its 
beiag  further  froa  terminatioE.  ihe  Scveraber  residcal 
decreases  throughout  the  period  considered  prciablj  due  tc  a 
decreased  risk  premium  as  maturity  approacbes.  Siitilaxly, 
the  January  and  March  residuals  decrease  until  a  lc«  is 
reached  ia  September  as  lould  be  expected  by  the  ptcpcsed 
end  of  season  certainty  effect. 

Figure  8.14  shews  the  Harch  ccntract  residual  being 
lower  than  the  January  contract  residual,   wiich   is  Iciier 
than  the  November  contract  residual,    ahe  Scveober  ccctiact 
residual  is   lower  than   the  September  residual  for   lontbs 
closer  to  maturity.   Comparisons  for  other  contracts  repeals 
that  the  basis  residual  for  the   more  distant   contract  is 
larger  as  theory  weald  explain   with  the   risk   preaiuB 
concept,  ihus,  at  high  stock  levels  FCCJ  futures  prices  tend 
to  increase  over  tiae,   except  for  contracts  maturing  dcring 
the   interseasonal   period.    Futures   prices  imply   an 
aaticipated  price   decrease  or  a  series  cf   price  decreases 
during   the  interseasonal  period.    The   increase   in   the 
January,    March,   and  May   contract   residuals  durirg   the 
October   to  December  period   is   a  reflecticn   cf   price 
decreases  associated   «ith  the   new  crop  and  a   freeze  bias 
effect. 
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M§£.§:g€^tock_eife.ct.    Results   for  the  S{t}   egual  1,0 

condition  are  revie^ea   in  Figure  8.15,   The   Harch  ana  Sai 

residuals  peak  in  January.    A  clear   statenect  as  tc  the 

dorainaBoe  of   the  ccnvenience  yield   cr  risk   praiEiuE  €ff€ct 

earlj  in  the  season  cannot  be  made.    Ihe  Julj  residual,  for 

example,   widens  verj  slightlj   after  the   freeze  jcteEtial 

passes  in  March.    Ihe  Seftemter  residual  moves  uf  acd  dci*ii- 

Svidectlj  there  is  still  a  strong  convenience  yield  effect 

at   average  stock  levels   that   tends  to  offset   the   risk 

preffiiuB  effect.   Such  a  result,  however,  is  of  little  use  to 

the  hedger,   who  wants  to  know   if  the  residual  will  tend  tc 

narrow  or  not.  K   definite  answer  is  not  possible.   iPerhaps 
i 

the  best  guess  would  fce  tc  consider  the  effect  that  current 

I 

i  pricing  is  having  on  inventories.    If  pricing  is  resulting 

i  in  increased  invent  cries  and  irventoxy  levels  are  close  tc 

]  normal,   then  the  model  implies   that  the  July  and  Septeffiter 

■I 

residuals  would     tend   to     widen   after      Rarch.        A      nairciiing 
J  would     be      mora      likely   if     industry     pricing      is      dspletinc 

'  inventories. 

Ml   ether  contracts  are  influenced  somewhat   by   the 

i  interseasoaal  price  decrease.   As  with   the  results  for  the 

high  and  low  stock  conditions,  it  is  implied  by  cciEparing 
the  aulj  through  Decemter  ccntcacts  that  there  is  an 
anticipated  price  decrease  or  several  price  decreases  during 
the  interseasonal  period.  This  irterseascnal  effect  is 
analyzed  in   the  next  section. 
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liie  rather  strcng  ccavGaience  yield  effect  at  average 
stock  levels  most  ncticcable  ±cr  the  Jul^  and  Ssfteicler 
coBtractSj  suggests  that  average  stock  levels  over  the  ^ata 
period  do  not  necessarily  represent  desirable  stcck  levels- 
It  a  £  It}  value  o±  1.05  ths  classical  narrowing  cf  the 
residual  will  be  evidsct  thrcughout  tbe  year  (excejt  in  the 
interseascnal  pericd) .  Thus,  stock  levels  of  1.05  are 
probaJDly  more  indicative  of  processor  goals  than  levels  of 
1.0.  Freezes  played  a  key  rcls  in  deterirlnicg  average 
rslative  stock  levels  for  the  data  peiiod. 

Bvidenca  of  a  convenience  yield  effect  even  at  average 
stock  levels  and  the  tendency  for  the  contracts  further  froa 
maturity  to  bs  influenced  racre  by  the  dip  in  the  basis 
residual  towards  the  end  cf  the  season  help  explain  shy  the 
average  basis  residual  values  for  the  data  period  are 
greater  the  closer  to  maturity  considared.  The  average 
residual  values  for  the  twc  through  six  ffcnth  models  are 
6-22,  5.54,  4.85,  4-22  and  3-51  cents  per  pound  solids, 
respectively.  If  one  were  tc  fully  weight  selling  ccsts  and 
taxes  in  defining  the  basis  residual,  then  the  resulting 
mean  basis  residuals  would  be  regative,  A  revie*  cf  isean 
basis  residual  values  across  the  year  for  the  different 
models  is  presented  in  Table  €.5. 

lJtSiseasgn,al_ccnjgnience_jield.  As  noted  previously 
there  is  an  implied  interseascnal  frice  decrease  «hich  can 
be  detected  by  coiaparing  the  July,  Sefteniter,  November,   and 
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Table    8,5-      Mean    basis   residual   values   by   asomth   for   ths 

different   jieriods   froai   maturity  ■ 


Montii  Mean   Basis   Eesidaal    Value 


6  Month 
Model 

5  Month 
Model 

4  Month 
Model 

3  Month 
Model 

2  Mcnth 
Model 

Becesiber 

7.099 

7.283 

7.362 

7.405 

7.446 

January 

7.386 

7.  533 

7.722 

7.749 

7-608 

february 

7.021 

7.446 

7.642 

7. 792 

7.751 

March 

5.928 

6.  18  8 

6.423 

6.612 

7,172 

April 

4.907 

5.996 

6.368 

6.678 

7.00  3 

May 

4.70a 

5.805 

6.556 

€.798 

7,014 

Juns 

2.602 

4.571 

5.164 

6.333 

6.643 

July 

0.884 

2-433 

4.194 

5.53  8 

6.756 

august 

-0.638 

-0.028 

1.865 

3.994 

5.492 

September 

-1.335 

-0.727 

-0.201 

1.608 

3.954 

October 

1.039 

1,412 

1.810 

2.352 

3.775 

Noveniber 

2.888 

3.207 

3,565 

3.871 

4.244 
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January  contracts'  lasis  resiauals  In  liqntes  8.13  thrccgb 
8.15.  iBflied  is  a  gxadusl  ciice  decrease  that  ic  scice  case 
may  extent  bajond  Deceinber-  Ibe  tendency  for  futures  prices 
to  iciply  anticipated  price  decreases  from  Cctctex  tc 
December  is  important  because  it  along  T«itb  the  freeze  tias 
explain  the  rapid  rise  in  the  basis  residual  frcm  Cctcber  tc 

D«ceiber. 

The  rise  in  the  residual  frcni  Cctcier  tc  December  cften 
reflects  price  changes  associated  with  the  new  season.  His 
cross  seasonal  effect  will  result  wfceBevei  futures  prices 
previous  to  October  suggest  that  a  price  decrease  is 
anticipated  during  the  intsrseascnal  E«iicd. 

It  the  anticipated  price  decreases  suggested  ty  the 
September,  Hovember,  and  January  futures  contracts  prices  in 
the  suBuar  months  are  accurate,  then  cash  prices  «ill  tend 
to  decrease  as  the  anticipation  is  realised  frci  afccut 
October  through  necemter.  Since  given  an  accurate 
anticipation  futures  prices  for  the  sase  contract  lill  ret 
chacge  much  froa  their  suramer  levels,  the  basis  residual 
«ill  widen  from  Octoler  to  CeceKber  due  tc  lowering  cash 
prices  and  the  freeze  bias  effect.  Cash  prices  lUst 
decrease  because  it  is  assuiaed  that  £revicus  futures  prices 
prove  to  be  accurate. 

Since  the  crop  forecast  fcr  the  ne«  season  is  not 
released  until  October,  it  is  acre  likely  that  there  «ill  be 
a  revision  of  expectations.    If   the  consensus   opinion  is 
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tiiat  previous  futures  prices  were  too   lo«,  then  futures 
prices  will  tend  to  increase.     Boiever,   since  caslj  prices 
will  Bot  decrease  as  much  as   thej  wcuM   in  the   perfect 
anticipation  example  abov^,      the  adjustiDcnt  in  the  rssicual 
froffl  Cctober  to  Deceaier  will  fc€  siKilai.   if,  fcr  exairjle, 
previous  anticipated  futures  prices  wsxe  five  cents  tec  lew, 
then   during  the  Octcfcer  to  Decemier  psricd   the   futures 
price  Mill  rise  five  cents.    Also,  cash  prices  from  Cctcter 
to  Deceiafcer  will  te  atcut  five   certs  greater  than  fci  the 
perfect  anticipation  exaasple,    ihe   five  cent   decrease  in 
futures  prices  is  cancelled  out   bj  the  difference  In   cash 
prices  relative   to  the  perfect   anticipation  exaaple   in 
calculating  the  basis.    if  the  previous  futures  prices  sere 
too  high,  tlien  futures  prices  will  decrease  fros  their 
summer  values  and   cash  prices  will  decrease   mere  thar  thej 
would  given  parfect  anticipation.    The  difference   in  cash 
and  futures  prices   relative  tc  the  perfectly  anticipated 
cas«  cancel  each  other  out  in  calculating  the  basis.    Thus, 
siffiilax  adjustments  in  the  basis  residual  sculd  result  gi^en 
an   anticipation   cf   a  pries   decrease,    whether   the 
anticipation  proves  accurate  cr  cct. 

The  effact  of  the  crop  for  the  coming  season  is  cot 
treated  fully  bj  the  model.  The  resclts  obtained  represent 
some  average  type  of  interseasonal  price  adjustiEsnt  based  oc 
stocks. 
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If  a  smaller  than  average  interssasoaal  price  d€crease 
occurs  at  low  stock  levels.  Figure  8-13,  and  is  anticipated 
in  prs-October  months,  then  the  Hcvcmfcer  and  Januarj/  basis 
residual  curves  should  l^e  pushed  up  with  the  January  curve 
still  feeing  the  lowest  and  the  Septsafcer  curve  the  highest- 
Ihe  March  aad  May  curves  should  be  higher  in  the  souths 
before  December.  A  higher  than  average  acticif a tion 
previous  to  October  would  push  these  graphs  down. 

A   steep  rise  in  basis  residuals  frcB  Cctcter  to  Eecensfcer 
also  exists  at  high   Sit}   levels,   though  it   is  sere 
pronounced  at  lower   S{t}  values  as  wculd   be  expected.    At 
high  stock  levels,  if  there  is  no  anticipated  price  decrease 
across  seasons  and  this  anticipation  is  reflected  in  futures 
prices,  then  most  likelj  the  Sovember  residual.  Figure  6.14, 
would  be  above  the  Septeroter   residual  throughout  the  period 
considered.    The   .lanuarj  residual  wculd  protatli   be  atcve 
the  Uovember  residuals.   There  aculd  prclatl^  still  exist  a 
turning  up  of  the   January  and  Earch  residuals  due  tc  the 
freeze  bias  effect.     Whether  this  ircrease  ¥Ould   cccur  in 
October   or  later   is  not  clear.    The  tendency  for   basis 
residual  values  to  be  lower  towards  the  end  of   the  season 
should  still  exist. 

The  anticipated  price  decrease  across  seascns  nest 
probably  reflects  the  tendency  for  the  anticipated  crop  tc 
increase  from  one  year  to  the  next.  At  lc«er  inverters 
levels   it  appears  tc  iroply   a   seasonal  convenience   yi€ld 
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effect-  Given  low  iEvectories  processcis  till  tend  tc  set 
current  prices  higtar  sc  that  ii;v€iQtcEies  can  increase  tc 
more  desireable  levels.  When  the  new  crop  is  cear,  it 
becomes  possijale  to  lo^er  prices  and  still  have  invectcries 
increase  in  the  near  future  bscaase  of  the  new  supplies,  lit 
low  inventories  the  new  crop  anticipatica  «ill  usually  be 
larger  than  the  last. 

At  high  inventcry  levels  twc  pcssitilities  exist.  If 
the  market  is  paying  processors  for  carrying  excess 
inventories,  then  prices  sill  tecc  to  increase  ever  tine  due 
to  the  risk  preiaium.  Ecst  likely  the  nev  crop  will  tcEd  tc 
result  in  an  additional  accuiaulatioB  cf  inventories,  forcing 
a  lowering  of  prices  to  remove  the  inventory  burden.  Itis 
accuiiulation  will  tend  tc  occur  ever  if  the  neii  crcp  is 
slightly  less  than  the  previous  crop  because  prices  will 
have  increased  since  the  previous  crcp,  gives  that  the 
market  is  paying  for  carrying  high  inventcries.  less  likely 
is  the  possibility  that  the  new  crop  «ill  lead  to  additiccal 
price  increases  in  payaent  for  the  added  risk  preaius 
associated  with  carrying  jjcre  stocks.  Histcxically, 
relatively  large  inventories  %ere  rarely  carried  for  periods 
more  than  a  year  aad  when  they  were  extrenely  high  they 
usually  decreased  iE  a  short  period  cf  time.  Thus,  there 
appears  to  be  some  limit  ca  the  risk  preroiua  payable,  ihen 
this  liffiit  is  approached  and  additional  supplies  are 
forthcoming,   processors  are  forced  tc  decrease  prices.    If 
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the  market  is  not  tajirig  foE  carxyiag  the  inventories  (EOt 
paying  for  the  rslatlveli  large  risk  freiaimi  associaied  «ith 
large  inventories) ,  then  inventories  «ill  tend  to  aecreasc 
because  prices  will  te  relatively  Icw- 

Evsn  at  high   inventory   levels   there  are   ccnvenience 
yield  aspects  to  the   phenciDcnon.    A   straight   forward 
application  of  storage  theory  suggests  no   reason  shy   the 
effect   of  next  season's  crop   should   have   a  ncticeaily 
different  impact   daring   the   interseascnal   period.    As 
explained  in  Chapter  I,   prices  previous   to  this  period 
should  be  influenced  also.    Fcr  FCCJ  there  could  exist  a 
yield  in  waiting  to  lower  prices  or  waiting  to  fully  adjust 
prices  and  thus   bring  inventories  in  line.     By  laaiting  to 
adjust  prices  it  is  recognized  that  the  anticipated  crop  for 
the  next  season  is  very  uncertain  ur.til  the   freeze  period 
passes.    By  carrying  extra   inventories   into  the   frseze 
period,   additional  frseae  protection  is  gained.    Accepting 
this  argument  implies  a  stronger  convenience  towards  the  end 
of  the  season.   The  argument  is  applicatle  given  high  ci  lo« 

inventory  levels. 

The  model  treats  the  general  case  cf  the  cross  seasonal 
price  change  as  a  function  of  stocks.  It  is  possiile  that 
there  will  be  no  interseascnal  jrice  decrease  cr  ever  an 
increase.  An  actual  decrease  is  not  necessary,  only  an 
anticipation  of  one  before  October  tc  exhibit  a  convenience 
yield  effect  across  seasons  siailar  to  those  depicted  in 
Figures  8-13  through  8.15- 


273 


l§.gi,§,_iisidua_l_.Cha.|i^es_£v€r_Tij€ 
nations  specif icaticns  «ece  estifflated  ysiiig  the  Cccl€^- 
Prescctt  tiiaa  varyiag  faraaeter  prccedure  as  noted  ic  the 
previous  cliapter.  For  each  speciiicaticn  no  chacgs  ic 
parameters  over  tini€  was  found,  nhis  ti^e  varying  paraffieter 
procedure  is  very  flexible  for  fflodeling  paran^tei 
adjustaients.  Thus,  it  is  extreaelj  uElikeiy  that  sligitlj 
different  specificaticnE  would  change  this  gauerai  result. 
The  procedure  is  also  useful  fci  tracing  unacccurted 
seasonal  variations,  suggesting  major  UDaccounted  sssscial 
effects   and  changes   over   tiae   are   unlikely. 

The  possibility  of  there  actually  i;eing  some  change  io 
parameters  over  the  data  period  is  still  jfcssible.  The  t«c 
major  assumptioas  in  the  Cooley-Prescctt  nsethod  that  can 
influence  the  results  are  that  the  exact  ccBpositicii  cf  the 
covariauce  a»a trices  is  not  kncwn  tut  must  te  assuiiec  and 
that  the  peraianent  versus  transitoxy  ad justaeDts  in  the 
estiiaates  are   assumed   to   he   fixed  froB  period  tc   period, 

K  nufliber  of  alternative  specificaticns  cf  the  ccvariauce 
aiatrix  Mere  analyzed  and  each  result  iraplied  nc  paraieter 
adjustsisnts     over      tiise.  It      appears      unlikely      that      the 

covariaace  assuapticn  is  too   restrictive. 

If  in  fact  the  relaticnship  tetweec  perEansnt  and 
transitory  adjustsents  varies  over  time,  it  is  unlikely  that 
the  procedure  will  net  respond  to  this  variation  and  show 
some      degree      of      parameter        adjustsent     over     time.  she 
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pararoetsr     estiaates     ia     all        cases      ccnsistectlj      jcintad 

towards   stable   paraffieters, 

Trends 

Based  on  coasidaraticn  of  th€  fiBal  specif icaticn  used 
in  this  study  (TaJDle  l.U) ,  cne  Eiight  suspect  that  eciec 
adjustmeEt  over  time  cc  trends  Bight  ie  acccaJ3t€d  fcr  fcj  the 
nature  of  the  specificaticn.  Specifications  similar  tc  the 
fiaal  fflodel  in  Tatle  1,'4  tut  without  the  lagged  basis 
residual  variable  shew  nc  adjustment  when  estimated  using 
time  varying  paraaeters.  ordinary  least  squares  estiBates 
using  twelfth  differances  result  in  a  constant  ten  that  is 
virtually  zero,  iraplying  that  there  is  no  tendency  fcr  the 
basis  residual  to  increase  or  decrease  over  tioe-  As 
explained  in  the  previous  chapter,  twelfth  diff eiescing 
reguires  defining  all  variables  in  terms  of  their  changed 
value  relative  to  a  year  ago. 

The  lagged  basis  residual  variable  is  leasuriiig 
rigidities  that  are  relatively  short  tera  in  nature  uore  sc 
than  soae  trend  extending  over  several  years.  Ihere  is  nc 
obvious  tread  in  the  residuals  across  the  data  period  <£€€ 
Table  ii.2).  For  the  first  five  seasons  of  the  data  jariod 
the  basis  residual  fcr  the  four  ffionth  model  varied  between 
-17,770  (October,  1S&S)  and  S.US3  (January,  1S70)  -  Fcr  the 
final  five  seasons  the  lew  was  -17-973  (September,  1978)  and 
the  high  was  10.7^3  (Decensber,  1979), 
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Chaiaqes  in  Stocks 

Ccnstant  paraaieter  values  do  act  B€C€ssarily  isflj  that 
basis  patterns  have  not  changed.  Changes  in  the  levels  of 
explanatory  variables  ever  tias,  €S£Sciallj  stccJ^s,  would 
iiEfly  a  difference  in  iasis  levels  over  time.  It  is 
reasonable  to  suspect  that  imjcrts  night  icfluence  stccJc 
holdlDgs  in  some  way.  Since  iiDforts  provide  an  altercative 
to  carrying  stocks,  there  is  a  thecretical  terdeucj  for 
stock  levels  to  decrease  as  the  ralianc-a  en  infcrts 
increases.  Supplies  can  le  ic-pcrted  «}ien  needed  rather  than 
stored.  However,  given  increased  iaports  and  the  increase 
in  out  of  state  processors,  ?lcrida  processors  sight  face 
greater  price  uncertainty.  Theoretically,  a  greater  degree 
of  uncertainty  could  tend  to  increase  stock  holding e. 

Data  in  Table  £.6  do  not  reveal  a  Biajor  stock  shift  in 
holdings.  Hecall  that  S  jt]  is  egnivalent  to  the  nmtei  of 
weeks  of  supplies  held  for  tiie  nonth  divided  by  the  average 
number  of  waeks  of  supplies  held  for  tlie  coixesponding  iccth 
over  the  data  period.  The  division  of  the  data  period  in 
Table  a. 6  is  arbitrary  though  sinilai  results  are  cttaiced 
for  other  divisions.  CcBparison  of  average  stock  holdings 
indicates  that  for  the  first  seven  years  of  the  data  period 
slightly  sEore  supplies  «ere  held  on  the  average  frctt  July 
through  November.  .From  Decemfcei  through  June  slightly  ncre 
supplies  «ere  held  en  the  average  for  the  final  eigit  years 
of  the  data  period. 
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Table   8.6.      Monthly  coipariscii   of   average  number  of  «€ejcs  of 
supplies   heia  by  processors 


Month                                             Supplies  Supplies 

tecefflfcer,    1S67  DeceiBber,    1971 

through  through 

November,    1974  Uovember,    1982 


December  11.52  12.78 

January  14.93  16.05 

February  19. 4Q  20.64 

March  21.71  23.35 

April  21.86  24.03 

Hay  25.59  27.33 

June  29.54  29-75 

July  29.58  28.10 

August  25.54  24.28 

September  21.37  20.11 

October  17.09  15.9  1 

November  12.61  12.49 
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a  niajor  shift  In  icventori  holdings  is  net  evident  based 
on  this  aaalysis.  The  differences  noted  profcatly  reflect 
the  tendency  for  iaports  to  be  greater  during  and  rear  the 
winter  months.  Season  ending  invcatory  levels  do  net  affsar 
to  have  changed. 


caaEiBE  IX 

IHPlICaTICKS  CF  TEE  BISOLIS 

In  the  previous  chapters  the  ICCJ  fcasis  was  lEoacIJed 
for  both  a  constant  pericd  ticia  leatuxitj  model  and  a 
constaBt  contract  lacdel.  Empirical  basis  estiraates  she*  the 
relaticnships  of  the  basis  with  the  fundamental  accnctic 
characteristics  of  the  aarket  arzd  hew  thej  adjcst  across 
contacts  and  over  tiae.  In  this  chapter,  these  ciEfirical 
models  aill  hs  utilized  to  address  a  camber  of  pclicj  and 
trading  issues  of  particular  importance  to  the  FCCO  Hjarket. 
Specifically,  in  this  chapter,  th€  thecretical  and  eaifirical 
results  caii  be  used  to  provide  additional  iusight  into  the 
following:  dyaaiaic  tasis  theory;  iiarket  perforajaEce  and 
price  etficienGy:  trading  stradegies;  and  expectaticcs  and 
market  forecasting.  In  the  sufcseguent  discussions,  each  of 
these  often  inter-related  topics  sill  he  considered  as  tiiey 
relate  to  the  empirical  results. 

Iheore  tical  Jacket  5,erforffian.c6 

3he  FCOa  futures  has  now  teen  tradirg  ir  excess  cf  18 
years  and  its  use  has  fluctuated  ccnsideratly  across 
seasons-    The  market   has  existed  long  enough  to  adjust  tc 
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the  Eorffial  maturing  process  sc  cftan  associated  wit:i!  the 
initiaticii  of  a  new  cciatract-  is  contract  perfccffiaic^ 
consisteBt  with  existing  thecrj  cf  stcrags?  ihis 
theoretical  guestioi)  can  be  addressed  with  what  has  teen 
learaed  from  the  cmfirical  studies  cf  bcth  the  ccx^stant 
period  and  constant  ccatract  models, 
1  Fundaaientaly  the  futures  tasis  reflects  the   levels  of 

^  existiny  stocks   that   must  he   carried  through   tioe   and 

discounts  or  adds  prensiuiss  ir  acccrdasce  sith  risk  and 
iaarket  expectations  for  the  future.  The  market  shculd 
reflect  the  cost  o±  storage  tut  jsay  net  after  netting  cut 
all  of  those  conditions  impacting  future  transactions-  5or 
example,  qualities  Bay  te  different,  expectations  fcr  future 
supplies  iDust  be  set,  and  actual  storage  cost  may  te  under 
or  over  estiiaated.  such  ccnditicns  can  all  te  used  tc 
explain  «hy  a  market  may  not  just  reflect  the  ccst  cf 
storage.  Likewise,  as  seen  in  the  PCCJ  oiarKet,  the  seascnal 
potential  for  windfall  gains  can  lead  to  seasonality  in  the 
basis.  Given  these  circumstances,  what  dc  the  eipirical 
results  shows  us  about  the  theoretical  consistency  of  this 
fflarket? 

Stocks 

Central  to  storage  theory  are  the  concepts  cf  risk 
preaiuffi  and  convenience  yield  tcth  cf  which  are 
traditionally  viewed  as  functions  of  stocks.  ihe  risk 
preffiiui  is  a   bidding  up  cf  the  tasis  as   stocks  increase  in 
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order  to  compeiisate  the  holders  of  stocks  for  tfc€  rislc 
iacurrsd.  The  convenisnce  ji€ld  is  a  narrowing  of  the  basis 
at  lo-w  stock  levels  and  represents  a  return  to  th€  tcld€rs 
of  stocks,  in  the  fcrm  of  a  iigber  cash  price,  fcr  alleging 
stocks    to  fall  balo«   desireabls   levels. 

Since  both  corvsniecce  field  and  risk  prsffiicn  are 
functions  of  stocks,  no  attempt  was  made  to  s€perat€  their 
impact  on  the  basis.  Rather,  the  total  iapact  cf  stocks  *a£ 
aeasured. 

In  both  the  fixed  contract  and  fixed  perlcd  nicdels,  the 
driving  force  impacting  the  basis  was  related  to  the  level 
of   stocks      as    would   be     theoretically   expected.  As    stocks 

rise,  the  FCOJ  basis  increases,  thus  providing  the  eccncKic 
incentive       for        storage.  Ibis        result        scppcrts        the 

catagorization  of  the  performance  of  the  iCCJ  futures  aarket 
as   efficient. 

Ihe  iiapact  of  stocks  on  the  basis  varies  frcK  ucntfc  to 
month.  A  rafflificaticn  of  the  fluctnatica  ic  the  ittjact  of 
stocks  is  for  the  basis  residual  to  Dicve  rather  predictally 
during   certain   periods  or  seasons   of   the    jear. 

Se  asq  na  1 Pa  tte  r  ng 

Ihe  seasonal  nature  of  the  ICCJ  basis,  tending  tc  widen 
or  narro-s  during  certain  periods  nay  be  cited  by  scoe  in 
guesticning  the  performance  of  the  ICCJ  futures  market.  The 
rational  behind  such  an  arguoent  would  focus  upon  hedging 
interests.   Any  tecdencj   for  the  basis  to   widen  or  Eerro« 
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should  tend   to  attract  iedgers,    she  sculd   take  fcsiticns 
that  ccuEteract  the  seascEality  Id  the  lasis. 

One  sucii  saasonai  tecdencj  has  heen  referred  tc  as  the 
freeze  bias  and  results  in  the  lasts  tending  to  be  larger  in 
wiutei  and  pre- winter  months.  The  freeze  tias  is  a 
reflection  of  long  speculative  interests  fciddiEg  «|  the 
futures  price,  hopicg  to  jrofit  froio  a  freeze.  ccce  wicter 
passes^  tha  tasis  tends  tc  narrow.  Such  a  fredictatle 
loveisent  in  ths  ijasis  is  to  the  advantage  of  short  hedge rs, 
who  will  usuallj  prcfit  froro  a  EarrcwiEg  cf  the  basis.  Shj 
then  does  not  the  best  interest  of  short  hedgers  (short 
hedgers  are  thosa  that  sell  fcward)  result  ic  a  lowering  cf 
the  futures  price  and  the  basis  as  they  sell  fcwardf  Itat 
is,  why  does  not  the  influence  cf  hedging  actxTBitj  simflj 
negate  tha  frseza  bias? 

Processors  are  the  main  grcuj  cf  fctential  hedgers  and 
they  are  few  ±n  uumfcsr.  it  is  fossible  that  the 
uncertainties  involved  and  rates  of  return  for  altercative 
investisents  liaits  their  trading.  Generally,  tc  test  take 
advantage  of  the  freeze  lias,  hedgers  would  sell  fcrward  in 
early  December.  During  this  period  the  season's  early  fruit 
is  just  beginning  tc  te  harvested.  Ic  hedge  she  it, 
processors  would  often  have  to  hedge  fruit  that  tfcey  have 
not  yet  procured.  Such  a  hedge  cocld  jrcve  cuite  ccstly  if 
future  inventories  are  lower  than  anticipated,  especially  if 
a  freeze  should  occur-    Hedging  anticipated   supplies  that 
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prove  aot  to  be  xoithconiing  resialts  in  xeturns  teiDg  based 
on  futures  price  jEovaients  alid  if  a  freeze  sJsould  occur  the 
short  hedgers  take  satstactial  loses  012  the  futures  side  of 
the  hedge  coioHiitsei^t,  Hedging  stocks  not  yet  jxccured 
involves  much  risk,  especially  ic  the  winter  uoiiths.  8hil€ 
other  studies  have  shown  that  the  short  hedgers  do  trade 
against  this  freeze  hias,  these  anticipatcxi  iaventcries  are 
crucial  in  settiag  u|.per  limits  on  hc«  isuch  short  hecgins 
occurs. 

a  ffiajcr  coatriijcticn  of  this  studj  is  the  identif icatioc 
of  the  tendency  for  the  hasis  residual  tc  taKe  a  relatively 
large  dip  towards  the  end  of  the  season-  The  residual 
following  this  dip  will  tend  to  increase  rafidlj  fica 
October  to  December  and  can  be  used  to  the  advantage  cf  sany 
long  hedgers  for  shcrt  periods  (locg  hedgers  are  these  that 
buy  forward) .  Ihis  basis  widening  is  apt  tc  te  largest  when 
futures  prices  for  the  next  season  piicr  tc  Cctober  reflect 
an  anticipated  price  decrease  across  seasons,  ft  T^ideciEg  cf 
the  basis  during  this  period  is  also  likely  to  occur  due  to 
higher  futures  prices  associated  with  the  freeze  lias 
effect,  which  is  net  influenced  by  interseascnal  price 
changes. 

During  this  period  inventories  ars  decreasing  and 
generally  less  hedging  occurs,  Ihe  limited  extent  cf  Icng 
hedging  interests  perhaps  helps  explain  why  this  pattern 
persists.    Also  a  large  portion   of  existicg  inventcries  is 
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already?  hedged  short.  Host  imfortantli,  fxoccssors  us€  of 
long  term  contracts  uitb  growers,  such  as  participation 
plans  or  cooperatives,  lessens  their  Deed  to  fc«y  futuies 
forward.  Generally  70  to  80  percent  of  the  season's  crop  is 
under  some  type  ot  forward  contract.  Ccntiactirg  provides 
processors  assurance  that  supplies  were  forthcoming  in  the 
future.  Processors  often  need  net  bay  foriard  in  crdet  tc 
obtain  future  supplies.  Thus,  it  appears  reasonafle  tiat 
seasonal  tendencies  in  fCCJ  hasis  acveEents  ccntinue, 

More  is  probably  involved  in  hedging  lactives  than  noted 
above.   For  example,  cftec  large  prccesscrs  are  reluctant  tc 
use  the  aarfcat   because  thay  realize  that   ethers  will  react 
to  their   actions  and  thus   potentially  disrupt   the  wiket. 
Clearly,   these   tendencies  can   be  exploited   ty  particular 
hedgers  according  tc  their  individual  circumstances.    it  is 
possible  that  certain  hedgers  do  not   hedge  optiically; 
studies  such  as  this   should  aid  then!  ir  devising  hedging 
stradegies. 

Belated  to  seasonal  basis  patterijs  is  the  tendency, 
notad  by  Sard-Dasse  {t977),  for  the  basis  to  jusp  for  a  few 
weeks  following  a  freeze.  the  Ward-Easse  model  employs  the 
fruit  spot  price,  shen  the  bulk  cash  price  is  used  in 
defining  the  basis  this  tendency  dees  net  exist,  ihe 
iiplication  being  that  fruit  prices  are  slower  to  increase 
due  to  a  freese  than  futures  arid  bulk  prices,  ihi£  result 
dees  net  point  towards  ineff icencies  in  either  the  futures 
or  fruit  aarket.    Rather,   i«ediately  following   a  freeze 
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there  is  often  aa  abundance  cf  daipaced  fruit  that  aiust  be 
marketed,  depressing  fruit  prices.  If  tfee  frait  suffers 
soiE€  freeze  dasiage  there  is  scase  guesticn  atout  its  eccricnic 
value.  Also,  fruit  spot  prices  are  related  tc  the  ihclesale 
price  cf  retail  sized  FCCJ.  Euj-in-pclicies  insure  a  tvc  or 
three   week  notice   before   this   price   can   be   ircreased- 

Iffl..gort£ 

A   major  coxjcern  of  this  study   was  the  impact  of  iicpcits 
on  basis  fflovements.    iBpcrts  «hich   have  treuded  upwards  in 
recent  years   aill  influecca  stock  levels,   the   decree  and 
type  of  risk  faced  by  potential  traders,  and  the  ccKjcsition 
of  traders.    Storage  theory  or   basis  theory  does  net  treat 
ijaports  directly.    Thiis,  it  sas  hypothesized  that  increased 
ifflpotting  might  lead  to  a  change   over  tiice  in  the  iapact  of 
the  explanatory   variables   en   the  basis   residual.    Sc 
evidence  of  a  change  in   the  impact  of  explanatory  variables 
was  found.    The  iapact  cf  iiBpcrts   is  limited  tc   the  rcle 
they  play  in  determining  the  current  level  cf  inventcries  as 
reviewed  later  in  this  chapter.   The  stability  cf  FCCJ  basis 
residual   determinants  does  not  provide   evidence   cf   the 
perforraance  or  efficiency  of  the  FCGO  futures  market.   For 
another  commodity  such  a  change  in  impcrt  availability  might 
lead  to   a  change   in  the   impact  of  explanatory  variables- 
One  can  not  make  a  stateBent  connecting  imports,   changes  in 
structure,  and   perfcriaaEce  siiply  because  iipcrts   are  not 
directly  considered  by  storage  theory- 
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lJ.£i.£i£al,_Jex|crjajc.€ 
Stocks  are  the   lacst  imfortaot  deteriBinaDt  cf   the  basis 
residual.   TVe  iajcrtaisce  of  stocks   is  sore  evident  in  the 
constant  period  laodels  since  for  these  models  seasonal  tasis 
patterns  are  also  conceptualized  as  a  function  of  stocks. 
Ihe  stock  effect  fci  the  two  through  six  month  froK  maturity 
basis  fflodals  is  grafhed  in  Figure  9.1  assmaing  an  S|t}  Aialue 
of  1.0   Ihe  stock  effect  was  measured  fcy  adding  the  constant 
term   to  a  set  of   monthly   duamy   variatles   which   ^ere 
Diulti|lied  by  1/S{t},   Mhers  s{t}   is  relative  stocks  cr  the 
curre-Et  uumbar  of  sseks  cf   inventcries  en  hand  diidded  hj 
the  ai^erage  number  of  neeks  of  invsntcriss  ca   hand  during 
the  current  period  over  the  data   pericd.   lo  alio*  fcr  a 
aore  continuous  graph,   extrapolation  ijetween   estimated 
values  was  used  for  the  asonth  and  contract  diaensicES  (the 
contract  diaeasion   referrs  to   number  cf   mcnths   froB 
maturity).   Trading  mcnths   are  ca  tie  left  bcttcB  axis  of 
Figure  9.1  and  months  frcia  maturity  are  en   the  right  sice. 
Being  tased  on  the  estiiated  coefficients  Figme   9,1  dees 
net  alios  for  possifcle  estimation  error. 

Bhen  comparing  different  periods  fret  latuiity  fcr  the 
saaie  acnth,  generally  the  stock  effect  for  the  mere  distant 
contract  is  greater.  Ihus,  resulting  in  the  general  tilt  of 
the  graph  downward  toward  the  f cregrcuud.  ihe  implication 
being  that  the  more  distant  contract  has  a  larger  tasis 
residual,    Siaple   application  of   storage   thecry   so  eld 
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suggest  that  this  result  is  due  to  tie  risk  premium.  3hat 
is  th€  basis  for  the  Kore  distant  contract  is  fcid  up 
relatively  laore  to  induce  the  carrying  cf  stocks  a  Icriger 
length  of  time.  As  explained  throughly  in  Chapter  VIII  and 
reviewed  next,  dif  f  ereiices  in  the  stoclc  also  reflect 
seasonal  influences  such  as  the  freeze  lias,  st  lower  stock 
levels  a  similiar  graph  would  shew  a  decrease  in  the  stccic 
effect  for  the  aore  distant  contract  for  certain  lacnths  cue 
to  the  convenience  jisld. 

If  there  did  net  exist  an^  seasonal  differences  nnc  a 
level  of  stocks  was  portrajed  slere  the  net  impact  cc  the 
basis  residual  of  the  conTOnience  yield  and  risk  preffiiui  «a£ 
zero,  the  a  graph  similiar  tc  figure  S.l  wculd  be  flat— cot 
changing  across  months  or  contracts. 

In  comparing  the  sane  niodel  (EUEber  cf  Bcctfas  fico 
maturity)  across  the  jsar,  Figure  9.1,  the  iopact  cf  stocks 
on  the  basis  generally  decreases  frca  Eeceaiber  tc 
approxiiaately  Septeiber  and  then  increase  until  it  reaks  in 
December.  Exceptions  to  this  tendency  exist  fcr  scae 
models,  especially  froiti  Karch  through  Kay;  however,  they  are 
not  significant. 

As  an  aid  in  ccnsideriiig  hoa  a  particular  futures 
contract  will  tend  tc  act  access  the  year  consider  Figure 
9.2,  Figure  9.2  is  simply  a  reproduction  cf  the  graph  used 
in  Figure  9.1  with  two  lines  added  tc  represent  the  path  cf 
the   stock  effects  for   t«o   contracts   as  they   approach 
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terfflination.   Point  A  represeBts  the  stock   effect  fcr   a 
contract  six   months  frcm   maturity,   fcii3t   E  is   the  £tcck 
effact   for  the      saite  contract  five   mcnths  from   maturity, 
poiBt  C  at  four  months,  fcint  D  at  thies  JOEtis,  and  fciiit  E 
at   two  aoatiis.    ihe  impact  of  stocks     for  this   exaofle 
decreases  from  DeceiEb€r  (joint  A)  thrcugh  March  {pciiit  E)  ,  A 
slight  increase  occurs  in  April,   Eepeating  this  €X€rcis€ 
using  points  F  jaay)   through   J  {Septeiibsr)   alsc  rci^eals  a 
general  decraase  in  the  stock  effect  as  Baturity  approaches. 
Considering  both  exercises  together  ijsplies,   as  shewn  using 
exa-nples  in  chapter  ¥111,   that   the  tasis  residual  tends  tc 
narrow  frora  approximately  Decemter  through  Septemfcer,   also, 
this  narrowing  is  more  pronounced  at  higher   stock  leiiels. 
At  lower  stock  levels  the   basis  resiaual  nay  widen  sligfctly 
from  atout  March  through  July   due  to  the  ccsveniecce  yield. 
The  stock  effect  increases  in  Cctcber  and  aovemter,   peaJ^ing 
in  December,  regardless  cf  the  level  cf  stocks. 

The  asymptotic  properties  cf  the  stcck  effect  iEplies 
that  an  increase  in  stocks  will  have  less  of  an  impact  on 
the  basis  than  a  decrease  in  stocks.  An  Sjt]  value  cf  C-8 
whan  ccapared  to  an  Sit]  value  of  1.0,  which  was  nsBC  in 
Figures  9.1  and  9.2,  «ould  result  in  the  stcck  effect  froi 
about  June  to  September  decreasing  considerably  icre  than 
the  larger  winter  and  pre-winter  values.  Differences  in 
basis  residual  values  across  the  season  would  increase, 
correspondingly  an   S  {t}  value   of  1,2   would  result   in  the 
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June  to  September  stock  effect  iBcreasing  acre.   rifIsr€EC6£ 
in  basis  residual  values  across  the  season  sculd  decrease. 

the  above  iispiies  that  iijoxts  will  tend  to  r€suit  it  a 
decrease  in  seasonal  vaciaticiss  cf  tiie  Lasis  residual  iihea 
imports  are  used  tc  increase  inventories.  Consider,  for 
example,  a  freeze  that  would  crdicarilj  Icwer  S{t}  tc  0,6 
but  would  result  it  an  £  {t}  \ialue  cf  C.9  with  increased 
import  availability-  ircreas^d  importing  fcould  increese 
tasis  rssidual  values  throughout  the  j€ar  tut  the  increase 
would  ia  greatest  from  about  June  to  Septsaitser,  which  is  the 
period  when  the  basis  is  apt  to  t€  lowest.  1h€  result  is  a 
narrowing  in  seasonal  diffsrsnces  (compare  figure  8-13  tc 
ligure  8.  I^i) .  . 

Bejginq  ,  Strategies 
In  reviewing  hedging  strategies,  let  us  restrict  cur 
concept  of  hedging  tc  include  these  interests  that  use  the 
futures  ffarket  to  decrease  risk.  As  explained  in  Chapter  I, 
the  Icng  hedger  is  cne  who  buys  forward  and  the  short  header 
sells  forward.  A  narrowing  of  tie  fcasis  is  tc  the  aduantage 
of  the  short  hedger,  while  a  sidsning  of  the  basis  is  tc  the 
advantage  of  the  long  hedger.  The  raticuale  behind  hedging 
strategies  is  simple.  If  the  basis  is  expected  tc  rarrcs, 
then  potential  shcrt  hedgers  should  ccnsider  using  the 
futures  isarket  as  long  as  it  corresponds  with  their  stcck 
positions  and  needs.  Icng  hedgers  «culd  consider  hedging 
when   the   basis   is  expected   to   widen-     The   strategies 
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reviewed   here      are    tased   en      the   estiitated   results      t.hat    are 
the   most   significant- 

I  widening  of  ths  basis  is  likely  from  Cctoicr  tiircugh 
Becemfcer  and  can  be  used  to  the  advautage  cf  pctectial  Icng 
hsdgers.  Short  hedging  interests  will  tend  to  ie  served  fcy 
act  laaking  a  cofflmitinent  during  this  iDterseasonal  i^ticd. 
Ho  ta]ce  laxiiauffl  advantage  of  the  sidaEing  of  the  iasis,  Iccg 
hedgers  should  reverse  their  jcsiticns  iu  sicter  *hei2  stccks 
are  high,  thus  potentially  avoiding  prclatle  future  declirss 
in   the   basis.  The   eventual   decline   at     high    stcck   leiiels, 

implies  that  comfflitted  short  badgers  isill  usually  te  better 
served  by  waiting  until  winter  [asses  to  get  cut  cuce 
widening  lias  occurred.  Cue  to  the  convenience  yield  at  low 
stock  levels,  the  basis  maj  ccnticue  tc  widen  through  Eay  or 
June,  long      hedgers     that      make     conniitfflents      during      the 

Gctober-Decenber  period  nay  consider  waiting  until  fay  or 
June  to  reverse  tJheir  positions  when  stocks  are  low,  tbcugi 
this  potential,  additional  widenitg  is  aiici  ccicpared  tc  the 
rise   in    the  basis  froro   Cctober   through    Cecember. 

Generally,  some  decrease  in  tie  basis  can  be  e spec ted 
froia  Deceiafaer  through  H^arch  that  could  be  used  to  the 
advantage  of  sliort  hedgers  by  selling  fcrsaxd  in  Beceabei  or 
January.  At  higber  stock  levels,  this  decrease  can  be 
expected  to  continue  until  septefflter.  Ihus,  at  higher  stcck 
levels,  short  hedgers  can  consider  maintaining  their 
positions   throughout   this  period    as   needed.         At    Ic^er    stcck 
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levels  basis  fflovesBcnts  from  March  to  September  are  less 
certain.  Without  additioaal  inf oraaticn,  short  hscgsrs 
should  reverse  their  pcstions  aicuud  Jiarch  when  stccks  are 
low.  Short  hedging  interests  that  are  not  able  tc  £€ll 
short  daring  winter^  can  still  tal^e  advantage  cf  the 
narrowiag  basis  at  high  stock  levels  up  until  Septenitcr. 

Hedgers  today  laust  consider  iifcit  conditicrs- 
TlieoreticallY,  one  «ould  expect  a  major  change  in  imjcrts  tc 
most  likely  occur  fcllowiiig  a  significant  shift  in 
fundaffisntal  conditicns  such  as  a  major  Florida  freeze  cr  a 
dramatic  change  in  the  Brazilian  croj.  If  conditicns  have 
not  changed  significantly,  then  it  is  rsasonatls  tc  expect 
imports  to  continue  as  in  tb€  recent  past.  After  a  majoi 
shift  in  conditions,  deteiminlng  the  iaiplications  for  stocks 
is  difficult.  Greater  predicticn  errcr  is  likelj  tc  ccctr. 
Such  a  shift  will  mcst  likely  affect  fcotb  U.S.  and  Erazilian 
prices.  The  amount  imported  is  ultimately  a  functicr  cf  ihs 
spraad  between  these  prices,  which  is  a  function  cf  the 
supply  conditions  and  demand  conditions  throughout  the 
world. 

Futures  trading  follo«ing  a  freeze  or  a  major  shift  in 
Brazilian  conditions  Mill  be  tas€d  oc  less  inf ormatiCE  and 
is  thus  risky  in  this  respact.  Traders  not  familiar  with 
world  citrus  conditions  shculd  be  very  cauticus  befcre 
Hsaking  any  futures  coumitssents  during  such  periods. 
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Hedgers  that  ax€  usiug  the   futures  marlset  when  a  freeze 
occurs  are  afforded  siniiliar   frctecticB  as   in  fsricds  cf 
less  ijupoxtiug,    IiBforts,   bj  pxovidiDg  an   alternative  tc 
fruit  lost  to  a  freeze,   will  terd  tc  result  in   le££  cf  an 
increase  in   D.3.    prices  and   less  of   a  decrease   ic 
inventories  relative  to  periods  cf   less  iBfcrting,    ihe 
implication  for   hedgsrs  concerned  about  tasis  spreads  lies 
in  the  effect  of  imports  en  stocks,   ih€  oarket  will  display 
more  of  a  risk  preuiuB  effect  in   post-freeze  periods  tcdaj 
because  stoclcs  are  less  likel:y  tc   fall  as  Ics,    The  tasis, 
however,  will  not  necessarily  tend  to  narrow.   Satber,   the 
aiarket  may  be  inverted  due   to  relatively  lc«  stock  levels 
with  the  basis  widening  over   time.    lie  increase  in  stccks 
associated  with  imports  suggests  that   this  widening   *ill 
tend  tc  be  less. 

Expectaticns  and_Iors£Rgf;2Ti f; 
To  serve  as  a  hedging  tool  the  tasis  Eust  te  soaewhat 
predictable,  especially  the  direction  of  basis  Ecveffients-. 
The  existence  of  seasonal  tendencies  in  FCOJ  basis  BcveiBents 
generally  increases  the  potential  usefulness  of  tbe  fCOJ 
futures  market  to  hedging  interests.  In  this  sectioc  a 
review  cf  the  predictability  of  tasis  patterns  is  presented, 
the  role  of  the  lagged  tasis  residual  variable  is  araly2ed, 
possible  simulation  exercises  discussed,  followed  by  a  note 
on  the  iffiportance  of  statle  parameters. 
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H-^Squargd  and  its  Ij^plications 

The  final  constant  period  models,  Table  7.4,  have  52 
values  varying  from  0,6i4  to  0.82.  Such  B^  values  are  V€rj 
high  fcr  basis  residual  mcdels.  The  iiplicaticn  beicg  that 
FCOJ  basis  aovejneDts  are  relativeij  easj  to  predict. 
Comparison  of  the  fr^dicted  tc  the  actual  tasis  residual 
values  over  the  data  period  ,  Figures  1.3  through  7.6, 
further  attest  to  th€  predictafclity  cf  the  tasis.  The 
estimated  models  track  the  actual  tasis  residuals  goits 
well,  including  turning  poicts.  Ihus,  the  FCCO  futures 
marlcet  can  be  used  to  the  advantage  cf  potential  hedging 
interests. 

XM— ii.§S.ii.Sl_fisL§.l:5_lSMJjSi_l3JEi^M.S 

the  final  constant  period  acdela.  Table  7, a,  include  a  a 
lagged  tasis  residual  variafcle  that  has  a  verj  sigcificant 
impact.  Generally,  a  lagged  dependent  variable  aeasurss 
rigidities  or  hafcit  persistence.  Jvidentally,  the  FCCO 
basis  residual  does  not  fully  react  iraiiediat ely  to  changing 
conditions.  An  iiportant  consideraticc  in  understanding 
this  rigidity  are  transaction  costs.  Costs  associated  with 
making  a  futures  coBifflitffient  Mill  tend  tc  limit  futures 
trading.  Potential  traders  can  not  and  do  not  react  tc  every 
development  in  the  industry  iKHiediatelj,  Given  a  change  in 
conditions,  the  basis  residual  -sill  tend  tc  react  gradually 
over  time.  Such  a  reaction  lessens  the  inpact  cf  transitory 
changes  and  thus  less-ens  transaction  costs. 
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The  iapact  of  the  lagged  tasis  residual  is  stiongei 
further  froa  laatuxitj,  though  the  iapact  appears  to  be 
approacking  sojne  asynjEtcte  fcr  the  lacre  distant  ccc tracts. 
Thus,  the  further  from  laaturitj  the  mors  rigid  tie  fcco 
basis  residual.  Apparsctly  traders  ct  the  mare  distant 
contracts  are  mors  viilling  to  maintaiB  their  pcsiticrs  vheu 
faced   with     daily  fluctuatiocs   in  conditicus.  As   aatarity 

approaches,  comjEitted  traders  are  racre  likelj  tc  react 
guickij  to  unsxpacted  davelopiBents  because  they  wish  tc  get 
out      before     the     termination        date.  she     ccnstraLnt     of 

approaching  contract  aaturitj  accentuates  tie  ramif icaticns 
of  recent   developaiBnts  impacting    the   lasis. 

Sil!ilatin£_Ba^j^^jBe£iduai_AdJustffien^ 

The   orientation  of   this   study      has   been   acre    thecritical 

in      nature.  That      is      the        ccrcerr      fcr      the      predictive 

capability   of   the   estifflatsd   models     has   only   teen  secondary. 

Nevertheless,  the  final  constant  period  aodels,  lahle  7. a, 
could  he  used  to  investigate  the  iiaplications  cf  pcssitle 
sats  of   circuastances   and  to   predict   tasis   residual   values. 

In  predicting  basis  residual  values  relative  stccks 
represents  the  priaiary  unknown  ascrg  the  explanatcry 
variables.  ihe  crop  forecast  «ill  tend  to  reaain  guite 
stable  across  the  season  unless  a  freeze  occurs.  Generally, 
current  relative  stock  levels  is  the  most  useful  tool  in 
predicting  future  stock  levels.  shec  available  data  on 
predicted        iiaports,        total        processor      sales         {including 
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axports),  aad  pack  cf  Florida  frijit  cculd  be  csed  tc  fisdict 
future  inventory  levels  ipack  plus  iaiports  niinus  prccsssor 
sales  sguals  the  ciaange  in  iuveEtoiies) .  Cne,  gsEsrally, 
will  net  aead  the  exact  stock  level  to  use  the  aiodsl.  Ihc 
prifflarj  concara  of  niost  fctential  users  is  if  the  basis  sill 
narrow  or  widen,  slight  differences  in  the  stock  level  used 
will  not  usually  change  the  dirscticn  of  basis  cacveieots. 
Ihe  current  generated  predicted  basis  residual  value  ^ould 
be  used  as  the  lagged  basis  residual  valu€  fcr  the  icllc*ing 
month- 
Simulation  exercises  «ould  be  conducted  siailarlj,  using 
the  set  of  esplanatcry  values  and  the  lagged  predicted  basis 
residual  value.  Hean  larket  liquidity  values,  lable  7.5, 
uould  probably  be  eni^loyed  since  the  impact  of  the  market 
liquidity  variable  is  negligible.  Analysis  cculd  fcllc*  cne 
contract  as  it  approaches  maturity  by  using  the  results  of 
the  six  month  simulation  six  lonths  frca  maturity,  the  five 
month  froiE  maturity  sisaulaticn  five  months  froi  maturity, 
etc.    as    done   in   Figures    8.13    through    £.15. 

,1 1^-g.gt.a ri ce.... cf „.. S.t a b  1  e  ,  ^ a r a f e te rg 
An  important  ioplication  fcr  traders  in  their  use  cf  the 
fCOJ  futures  market  cf  stable  basis  residual  paraiBeters  is 
that  they  can  be  assured  that  the  basis  will  react 
siffiiliarly  in  the  future  as  it  has  in  the  past.  Ihcugh, 
clearly  stock  adjustments  follcsing  a  fr8e2€  will  vary  in 
accordance  with   iaipcrt   conditions.      Models    develcfed   in   this 
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studj  or  sijailiar  models  can  be  used  to  guide  future 
decisions.  Surely,  there  is  scue  cfaasce  that  tiis  stabilitj 
aay  change.  However,  ccBsidering  the  draaatic  changes  in 
the  iiidastrj  during  th€  data  period  ^aificjed  in  this  stcdy 
future  stability  ap pears  assured. 


CHABTEE  X 
SUHHAEY,  CCSCLBSIGI^S,  ANE  ISSEAECH  SEGGE  SlIOSS 

This  chapter  includes  a  summary  of  th€  research 
conducted,  a  statement  of  the  conclwsicns  reached,  and 
suggestions  for  future  research. 

SuBjarj 

fhe  overall  objective  of  this  study  %ias  to  investigats 
FCCJ  tasis  residual  ncvefflents.  Various  lacdels  %-ere 
estimated  with  an  sinphasis  on  ideatif  yiiig  any  seasonal 
pattern  in  basis  moveBBeiits.  Ihe  fossifcility  that  FCCJ  basis 
residual  patterns  hav€  changed  in  recent  years  due  tc 
increased  importing  and  otter  de-welci-aierts  «ithin  the 
industry  «as  also  investigated- 

fhe  Hard-Basse  aodel,  which  deficts  basis  residual 
patterns  based  on  sfot  fruit  prices  and  «as  origically 
estimated  before  the  iaifort  exjansicc,  «as  updated  and 
estimated  over  the  original  and  an  expanded  data  period.  It 
was  hoped  that  by  coitipariag  the  estisiated  coefficients  of 
these  two  estinsates  sonis  insight  would  be  gained  ante  lo« 
the  irapact  of  explenatcry  variables  en  the  basis  lesidual 
have  changed.    Estimation  problems,  notatly  difficulties  in 
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indexing,   prevented  a  firia  cosclusioD  as  to  coefficient 
adjustments  froa  being  reached. 

To  allow  for  estimates  using  tiie  vaijing  faiaEeters, 
basis  residual  laodels  were  specified  fcassd  on  a  ccEstant 
period  froiB  maturity  as  opposed  tc  a  ccrstaBt  ccntiact 
approacli  suci  as  Sard-Dasse's  model  oi  the  July  ccutract 
basis  residual.  lime  varying  paranetsr  estimates  using  a 
I  ccEstant  contract  approach  are  net  possible  because  tb€  data 

are  discontinuous.  Aacther  benefit  cf  the  constant  period 
froa  maturity  model  is  that  basis  rasidual  acvejBcnts  across 
the  entire  year  are  considered.  ihe  iard-Dasse  aicdel  crlj 
runs  froo  Deceabar  to  July. 

The  constant  ccntract  aicdels  «eie  estinated  using  the 
FOB  bulk  price  as  the  basis  cash  price,  A  nctsafcle  feature 
of  these  laodals  is  the  tieatnient  of  tbecretical  ccncepts  cf 
ccnvenisjice  yield  and  risk  pieiEiuiB,  both  functions  of 
stocks. 

Ihe  existence  cf  seasonal  tendencies  in  basis  residual 
patterns  presented  the  iDcst  difficult  estiiaticn  picbleis. 
I  This  problem  was  overcoiae  by  interacting  the  stock  variafcle 
with  a  set  of  monthly  duiBiuy  variables,  Tiae  varying 
paraiseter  estimates  using  several  different  ncdel 
specifications  pointed  tc  no  change  in  paraseters  over  tiie. 

£5BS.lu  signs 
The  impact  of  econoaic  factors  aodressed  by  traditicral 
storage  theory  and  also  those   unigue  tc  the  citrus  industry 


300 

have  not  changed  sigaificantlj  duriijg  receipt  jears  in 
deteriEining  basis  residual  niCv€E6Et£.  Inijoxts  coBsidered  in 
isolatica  have  had  nc  iBpact  on  tasis  residnal  patt€xcs. 
The  rcle  of  imports  is  limited  to  the  influence  the:;;  have 
over  tha  leval  of  stocks  carried  b]?  processors.  Iccreas^d 
import  availability  will  result  in  less  c.f  a  decrease  in 
stocks  following  a  fraaze  and  thus  also  result  in  less  of  a 
decrease   in  the   basis, 

h  tendency  for  the  basis  residual  tc  dip  towards  the  end 
of  the  season  has  teen  identified.  If  futures  prices 
reflect  an  anticipated  price  decrease  the  next  season,  the 
residual  will  tend  to  widen  frci  Octcfcer  tc  DeceBier.  A 
widenitjg  of  the  basis  from  cctcber  through  Ceceinher  is  also 
likely  due  to  the  freeze  bias,  regardless  cf  interseasccal 
price  adjustments.  Such  a  widening  of  the  basis  can  be  used 
to   the   advantage   of  Icng    iedgers. 

1h€  impact  of  stocks  varies  across  the  year  and 
influences  seasonal  tasis  patterns.  A  larger  dip  ic  the 
basis  residual  towards  the  end  c±  the  season  is  likely  nslieE 
stocks  are  low,  Ihe  freeze  lias  results  in  stocks  having  a 
sore  positive  impact  oa  the  basis  in  winter  and  pre-winter 
months. 

the  FCOJ  futiirsE  market  performs  as  predicted  by  theory. 
Basis  fflovsiaents  within  tie  seascii  will  tend  tc  narrcw  cMer 
tiffle  when  stock  leijels  are  high.  a  widening  of  tfcs  basis 
over   time  is      more   likely   at   lo*   stock      levels.        Thus,      the 
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€vidsnc€   iiaplies   that  FCOJ   futures  traaing   zes^cnAs 
efficiently  to  market  conditicas. 

Suggestions,! CI  Beseazch 

fhe  iaportance  of  stocks  in  determining  basis  residual 
sovements  suggests  that  traders  «ooid  benefit  froa  a 
delineation  of  the  dstexiinants  cf  stock  levels.  Such  an 
approach  would  be  lost  useful  if  it  vas  to  include  supply 
coDditions  in  Florida  and  Erazil,  ihe  stock  respcrse 
fcllowiag  a  freeze  %'ould  te  of  particular  interest,  as  would 
the  rcle  of  iaports  following  freezes. 

Increased  undarstarding  and  quantification  of 
interseasonal  price  changes  would  be  useful  in  the  decisico 
making  process  for  the  industry  generally  as  well  as  futures 
traders,  since  many  are  ia  a  pcsiticr  to  profit  frca  swiigs 
in  juice  values.  Kodels  both  in  and  out  cf  a  futures 
context  would  be   useful. 

A  topic  related  tc  both  interseasonal  price  changes  and 
stocits  carried  is  crop  expectations  for  the  fcllcsing 
season.  Citrus  literature  does  net  address  tiis 
expectation.  This  lacl^  of  attenticn  results  frci  the 
O.s.D.A.  crop  forecast  not  being  released  until  Cctoter. 
let,  clearly  anticipated  crop  for  the  next  season  has  seme 
iffipact  en  currant  prices,  especially  towards  the  end  cf  the 
season.  Research  cf  crop  expectations  bsfcre  Cctcier  iccld 
be  useful.  at  the  l*aast,  regression  analysis  of  actual 
initial  crop  forecasts  against  such  variables  as  the  si2e  of 
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the  current  crop,  extent  cf  freezes  duricg  tli€  currcBt 
season,  percentage  increase  in  crop  in  recent  years,  total 
rainfall  for  the  current  seasor.,  and  jaars  siXiCe  the  last 
freeze  might  prove  useful-  Ihe  results  cf  such  an  esercise 
could  b€  used  in  generating  a  proxy  variatle  for  the 
expected  crop  forecast- 

The  constant  period  models  estiaated  here  demcnstrats 
the  iaportance  of  allowing  for  seasonal  differences  in  basis 
residual  patterns.  When  these  differences  are  not  accounted 
for,  the  estimated  results  change  considerablj.  Best 
sinilar  research  reported  for  other  comaodities  does  not 
fflalce  allowances  for  possitls  seascnal  differences. 
Generally,  the  research  plan  for  any  ccmmodity  sfeculd 
include  the  investigation  of  possible  seasonal  differerces- 

In  analyzing  basis  residual  patterns,  the  ressarcter 
should  be  aware  of  the  advantages  of  using  a  ccnstact  period 
or  constant  contract  approach  for  the  ccffloodity  in  guesticn. 
Some  differences  sere  discussed  in  Chapter  VII,  Conducting 
research  using  both  approaches  nay  suggest  changes  in 
specification  that  more  accurately  represent  tbe  process 
involved.  Each  approach  provides  a  differect  perspective  of 
one  phenomenon.  If  the  sstiaiated  results  differ 
significantly,  then  exafflination  nay  reveal  a  mere  plausible 
specificatioa. 


TIBS    ?AEYING    EAEAKETEB    BESUXIS 

flanj    time    varyicg    parameter    mcdsls   ^ere   sstiiaated,      each 
suggesting     no  change      in      parareters      overtiaa.        Tfce     tiaie 
varying      parameter   results   for  the     fcur    ^CEth   frcm    aatuiitj 
model     as   specified      in     lable   7.£|      (the      final   iscdel)        ar€ 
revieT*€d     here.        The     four    mcnth      tzcw      maturity   scdel      was 
selected   fox  review  because    it     is   an  intermediate   period   of 
time  from   maturity.        These   results      arc    fresented    cBly   as   a 
means  of      documenta ticn.        Given    that      ths   structure      is    Ect 
cJiangiijg      (that        is      th€        index     cf        ^eri^anent      faraneter 
adjustffient,   9*,   egaals   zero),    then   ordinary  least   sguarcs   is 
the  preferred   estiniaticn    frocediire.        ihus,      additional   tiae 
varying   paraiaeter   results  are   net  reviewed. 

fahle  A.I  displays  the  estimated  coefficients  fcr  the 
four  mouth  froia  maturity  model  when  estimated  using  Cccley- 
Prescott's     time      varying  parameter     procedure.  ifce      data 

period  used  runs  frcm  Octcber,  1973  through  Kcveiafcer,  1982. 
The  seasonal  pattern  of  the  dsth  variailes  is  similar  tc 
that   obtained    using   ordinary   least    sguares    (Table   7. U) . 

istiaation  entails   selecting     the    value   cf    the      index   of 
permanent   pararaeter  adjustmant   that    maximizes  the    liKelihcod 
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fable  a.U    lime  varying   paraaieter   results  for   the   four    mosxth 
laodel 


Variable  Cost ficiemt        t-statistic 


Intercept  7.2601  2.3050 

SPltJ  -O.OOtJQ  -0.3233 

H14{t3  -0.0030  -0.6422 

fZ[t}  -0.0036  -0.C11O 

BE4{t-1}  0.6402  7.7805 

I8¥STK{t}  -3.5432  -1.7606 

DS1K12  2.2322  1,7484 

BSTKI  C.0938  0-0648 

DS1K2  0,6898  0.5462 

BSTK3  -1.3297  -1.05C6 

DSTK4  -0.3794  -0.3034 

DSTK6  -1.1390  -0.8648 

DSIK?  -2.1123  -1.6478 

DSTK8  -3.2825  -2.6538 

DSTK9  -4.0447  -3.1516 

ESTK10                                     0.9193  C,7045 

DS'IKII  0.06872  0.0562 
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figure   a.1,      Lifceliiiood   function    values  fox   differsut   values 

of  the  index   of  perssacsnt   parameter  adjustment 
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functiOD.  Figure  A-1  siiows  the  different  values  cf  the 
likelihood  function  foi  diffexsnt  values  of  the  index  of 
perfflaaent  parameter  adjustment.  The  likelihccd  iuncticu  is 
ffiaxiraized  when  the  index  of  pexiaansnt  paraK€t€x  adjustient 
equals   ZBro — that    is    all   errors    are   transitcrj. 


APPENDIX    B 
CCVlEiaSJCE    PaiBICES 

Tafcles  3.1  thrcugh  E.5  ccntain  the  covariance  aatiicas 
associated  with  the  models'  estimated  coefficients  reviewed 
in  fable  m.  For  siapliciti  the  cceff icieBts  are  ceEOted 
by  the  variable  tc  which  thej  refer;  addressed  is  the 
ccvariance  matrix  of  the  estiiaated  coefficients.  tJcte  tiat 
the  subscripts  have  been  omitted,  The  ccefficiert  asscciated 
with  3H6{t-l}  is  dacoted  11BB6,  the  cceff icieDt  associated 
with   EE5{t-1}    is    denoted   I1BE5,    etc. 
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Table  B.1,  Covariaacs  matrix  for  the  six  month  aoael 


IHTSICI? 

EL  6 

IP 

?2 

I1BP6 

I1ITE3C1P 

5.92270 

C.0032 

-0,C193 

0.0606 

-0.0594 

EI6 

0.00324 

0-0002 

-0.0000 

-0,0000 

0.0000 

B? 

-0.0  1926 

-O.OOGO 

0.C0C1 

-0.C004 

-0,0000 

?,Z 

0.06055 

-0,0000 

-0.0004 

0.0814 

0-0005 

LI  Bee 

-0.05936 

G-COOO 

-O.COGO 

0,0005 

0.0027 

IBISTK 

-3.3  6  850 

-0.0031 

0,0044 

-0-0002 

0,0478 

DSTK12 

0.20009 

-0.0014 

-0.C0C8 

-0-G223 

0.0038 

DSIK1 

0.17979 

-e.  0004 

0-0001 

-0.  1213 

-0-0068 

DSTK2 

0.2  1883 

C. G008 

-0.C0C2 

-0.COC5 

-0.0068 

DSIKS 

0.1 1100 

C-0008 

0.0001 

-0.0121 

-0-0056 

DSTKa 

0.1 1216 

-0.0008 

0.Q0G1 

-0.0009 

-0-0043 

DS1K6 

-0.1 1131 

-0.  0020 

0.0002 

0.0008 

0-0014 

BSTK7 

-0.20441 

C.COGS 

-0.G0C2 

0.0017 

0.0085 

DSfKS 

-0,2  6896 

0.0000 

-0.0002 

0.0026 

0.0126 

DSTKg 

"0,37759 

CO0 13 

-0.0004 

0.0033 

0.0181 

DSTKIO 

-0.2  1752 

0.0013 

-0.0010 

0-0057 

0-0188 

DSTK 1 1 

0.09704 

-COO  01 

-0.0011 

0.C055 

C,G0  92 
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Table   B.  1—coatinued 


IH7STK 

DSTK12 
0.2Q01 

D3TK1 

DSTK2 

DS1K3 
0.1110 

DS3K4 

INTEBCEP 

-3.3  685 

0.  1798 

0.2188 

0,1122 

MI6 

-0,0031 

-0,0014 

-0.0004 

0.0008 

0.0008 

-0.0C08 

BP 

0.0044 

■"0.0009 

0,0001 

-0.0Ge2 

0.0001 

0.0001 

FZ 

-0.0  002 

-0.0  223 

-0. 1213 

-0.0005 

-0.0121 

-cccos 

L1BB6 

0.0478 

0.0038 

•'--0.0  06  8 

«"0.0068 

-0,0056 

-0.0043 

IN7STK 

2.9098 

-0.5280 

-0.7293 

-0.7390 

-0.6988 

-0.6790 

DSTK12 

-0.5280 

1.1960 

0,5219 

0.5720 

0.5738 

0.5879 

DSfKI 

-0.7  293 

0.6219 

1.3605 

0.6012 

0,6136 

0.5986 

DSTK2 

-0.7390 

0.5720 

0.6012 

1.1926 

0.6032 

0.5929 

DSIKS 

-0.6968 

0.5738 

0.5136 

0.6032 

1. 188  1 

0.5913 

DSTK4 

-0.6790 

0.5875 

0.5986 

0.5S2  9 

0.5913 

1,1569 

DSTK6 

-0.4836 

0.6010 

0.5851 

0.5720 

0.5737 

G.5S10 

CSTK7 

-0.4184 

0.5891 

0.5624 

0,5681 

0.5715 

0.5682 

DSIK8 

-0.3587 

0.6  042 

0.5545 

0-5539 

0,5595 

0.566  1 

ESTK9 

"0,2780 

0.5021 

0.5385 

0.5457 

0.5534 

0.5523 

DSIK10 

-0.3371 

0.&123 

0,537  8 

0.5458 

0.5514 

0,5520 

CSTK11 

-•0-5444 

0.6175 

0.5653 

0.5642 

0.5644 

0,5740 
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Table   B .  1  -~ '■-  c  on ti  a u  e d 


DSTK6  DSTK?         DSTK8         DSTE9         DS1K10       DSSKll 


INTEECEP  -0.1113   -O.lQm  -0.2690  -0.3716    -0.2175      0.C970 

MI6  -0.0020      0.0C09  0.0000  0.0013      0.0013   -0.0001 

HP  0.0002    -0,0002  -0.0002  -O.OCOlJ    -0.0010   -0.0011 

BZ  0.0008      0.0017  0.0026  0,0033      0.0057      0,0055 

L1BH6  0,OOHf      0.0085  0,0126  0.0181      0.0188      0,C0S2 

IS7STK  -0.4886   ~0.i|15fl  -0.3587  -0.2780   -0.3371    -0,5£|i}i| 

DSTK12  0,6010      0,5891  0.6042  0.6021      0,6123      0,6175 

BSTK1  0.5851      0.5624  0.5545  0.5385      0.5378      0,5653 

DSTK2  0.5720      0.5681  0.553S  0.5il57      0.5458      G.56t»2 

BSTK3  0.5737      0.5716  0.5595  0.553^1      0,5514      0,5644 

DSTK4  0.5910      0,5682  0.5661  0.5523      0-5520      0,5740 

BSTK6  1.2239      0.5826  0.5936  0.5836      0.5820      0.5909 

DSTK7  0.5826       1.2371  0.6243  0,6464      0.6478      0.6112 

DSTK8  0.5936      0,6243  1.2395  0.6683      0.6718      0,6286 

DSTK9  0.5836      0,6464  0.6683  1.3161      0.7157      0-6451 

DSTK10  0.5820       0,6478  0,6718  0.7167      1.2963      0.6570 

DSfKII  0,5909      0.6112  0.6286  0.6451      0,6570       1.1657 


311 

Table   B,2.    Covariance    matriss  for  the  five   laonth   Bodsl 


INTSHCEP 

MIS 

B? 

F2 

I1BE5 

INTSBCE.P 

6.424978 

C. 0039 

-0,0176 

0-0559 

-0.0609 

KL5 

0.00387 

0.0000 

-0.0000 

0.0000 

-0-0000 

EP 

-0.0  1783 

-C.0OOO 

0.00C1 

-C.C0C4 

-C.OOOO 

FZ 

0.05594 

0.0000 

-0.0004 

0.0722 

0.0006 

L1BB5 

-0.06094 

-c.oooo 

-O.GOGO 

0.C006 

0.0031 

INV3TK 

-3,0  5383 

-0.0020 

0.0041 

-0-0016 

0.0453 

BSTK12 

0.10896 

-C.0002 

-0.G01Q 

-0.G193 

0.0078 

dsi:ki 

0.0  8515 

-0.0003 

0.0001 

-0,  1077 

-0,0043 

DSTK2 

0-11935 

-C.00  02 

-0.C0C1 

-0.0003 

-0,0047 

DSfK3 

0.04405 

-0.0001 

0,0002 

-0.0108 

-0.0044 

DSTK4 

0,04418 

-C.0002 

0.G0C1 

-C.C0C9 

-0,0018 

DSIK6 

-0.12700 

-0.0005 

0.0002 

-G.OOOO 

0.0022 

DSTK? 

-0.32804 

-0.0016 

0.GGC5 

-0.CGC1 

0.0071 

DSTK8 

"0,26549 

-0.0003 

-0.0001 

0.0025 

0.0126 

ESTK9 

-O. 44655 

-0.0003 

-0.G0G2 

0.0042 

0-0217 

DSIK10 

^0.32827 

-0.0004 

-0.0008 

0.0063 

0.0230 

DSTK 11 

-0.0  1315 

-t.0QC3 

-0.G010 

0.0057 

0-0135 
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!afcle  S. 2--*"Coiiti  nued 


.-.-.—«_,„,„„„ 

INVSTK 

DSTK12 

DSTK1 

DSTx'?2 

DSTK3 

DSIK4 

IWTEHCEP 

-3.0538 

0-1090 

0.0  851 

0.1194 

0.0441 

0.0442 

EL5 

-0,0020 

-0.0002 

-0.0003 

-0.0002 

-0,0001 

-0-C002 

EP 

0.0041 

-0.0010 

0,0001 

-0,0001 

0.0002 

O.C001 

IZ 

™-0.0016 

-0.0193 

-0.1077 

-0.0GC3 

-0.0108 

-0.C009 

11BH5 

0-0453 

0,0078 

-0.0043 

-0,0047 

-0.0044 

-0.0018 

INVSTK 

2,5197 

-0.5190 

-0.5930 

"0.5S28 

-0.5720 

-0.5639 

DSTK12 

-0.5190 

1.0657 

0.5479 

0.5105 

0.5107 

0-5174 

E3TK1 

-0.5930 

0.5479 

1.1999 

0.5277 

0.5408 

0.5246 

DSTK2 

-0.5  928 

0.5105 

0.5277 

1.0461 

0,526  4 

0.5232 

DSTK3 

-0.5720 

0.5107 

0.5406 

0.5264 

1.046  8 

0.5229 

DSfK4 

-0.5  53  9 

0.5174 

0,5246 

0.5232 

0.5229 

1,0190 

DSTK6 

^0,'4  338 

0.5245 

0,5207 

0.5185 

0.5187 

0,5204 

DS1K7 

-0,3  053 

0,5415 

0.5246 

0-5170 

0-5173 

0.5244 

DSTK8 

-0,3183 

0.5521 

0.5036 

0.5012 

0.502  3 

0,5128 

DSTK9 

-0.1834 

0.573  9 

0.4898 

0.4868 

0.4890 

0.5067 

DSTK10 

-0.2216 

0.5863 

0.4903 

0.4870 

0.4871 

0.5076 

DSTK11 

-0.4243 

0.5689 

0.5039 

0.5020 

0.4997 

0,5139 
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la  tie   B.2"— -coBtiBued 


DSTK6         DSTK7         DSTK8         DSTK9         DSTKIO      BS1K11 


IH3EBCEP  -0.1270   -0.3280  -0.2655  -O.J}2467  -0.3283  -0.0  132 

B3L5  -0.0005  -0.0016  ~O.0G03  -O.OC03  -0.0004  -0.0003 

HP  0.0002      0.0005  -0.0001  -0,0002  -0.0008  -0-CC10 

?Z  -0.0000   -"0.0001  0.0025  0.QCQ2  0.0053  0,0057 

L1BE5  0.0022      0.0071  0-0126  0,0217  0.0230  0-0135 

MYSTK  -0.4338  -0.3053  -0.3183  -0.1834  -0.2216  -0.4243 

DSfK12  0.5245      0.5415  0,5521  0.5739  0.5863  0.5689 

ESTK1  0.5207      0.5246  0.5036  0.4898  0.4903  0.5039 

DSTK2  0-5185      0.5170  0.5012  0.4868  0.4870  0.5020 

CSTK3  0,5187      0.5173  0.5023  0.4890  0.4871  0.4997 

DSTK4  0.5204      0.5244  0.5128  0-5067  0.5076  0.5139 

E3'CK6  1,0733      0.5489  0-5314  0.5365  0.5380  0.5290 

DSIK?  0.5489      1.1600  0,5587  0.5753  0.5825  0-«=^57 

BSTK8  0.5314      0.5587  1.1004  0.6G87  0.6148  0.5755 

DSIK9  0,5355      0.5753  0.6087  1.2077  0,6813  0.€139 

DSTK10  0.5380      0.5825  0.6148  0.6813  1.2003  0.6284 

DSTK11  0.5290      0.5557  0,5755  0.6139  0.5284  1.G646 
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labia   B»3.   Covariance    laatrix  for   the  four    month    model 

INTHBCE?         Mia  HP  FZ  I1BEi4 


IHTSSCEP  5.06712       0.0016  -0,0140      Q.QU51  -0.0511 

81^  0.00161       0.0000  -0.0000      0.0000   -0.0000 

2P  -0.01399  -C.0000      0.OOC1  -0.0003  -0.0001 

?Z  0.0^1572       0.0000  -0.0003      0.0607       0.0008 

L1BB4  -0.05112-0.0000-0.0001       C.G008       0,0034 

INVSTK  -2-35475   -C.0009      0.0028  -0.0001       0.0392 

DSTK12  0.10351       C.C001  -0.0010  -O.OUB      0,0093 

DSTK1  0.07094    -C.0001      0.0001   -0.0906   -0,0039 

BSTK2  0.06065  -C,00Q4      0.C0C1   -0.0014  -0.0044 

DSIKS  0.03646    -0.0001      0.0002  -0.0094   -0.0044 

ESTK4  0.03879  -C.0001       0.00C1   -0.0008  -0.0014 

DS1K6  -0,12236    -0.0007      0.0003   -0.0017      0.0008 

DSTK7  -0.13831    -C.00C6      0.C0C1   -0.0002       0.0058 

DSTK8  -0.12088    -0.0000   -0,0002      0.0023      0.0084 

DSTK9  -0.27780  -CCOOI  -0.0004      0.0041       0.0176 

DS1K10  -0.27242    -0.0003   -0.0010      0.0071       0,0948 

rSTKII  0.00332       C.OOOO  -0.C011       0.C066       0.0153 
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Table   8 . 3-— -coati  nu ed 


IWSTK      DSTK12       DSTK1         DSTK2         DSTK3         DSlgiJ 


IKTEBCEP  -2.3548      0.1035      0.0709      0.0607      0,0365      0,0388 

Mia  -"Cooog    o.oooi  -o.ooci  --o.ooof}  -0,0001  -o.oooi 

SP  0.0028   -0.0010      0.0001      0.0001      0.0002      0.0001 

fz  -0.0001  -o.ona  --o.osoe  -o.oou  -o.ocga  -o.ccoe 

nBE4  0.0392      0.0093   -0.0039    -Q.OQ^U    -0.0C44   -O.OOiq 

IN7STK  1-9885  -0.4355  »-0.49i»6   -0.4745   -0.4790   -0,4717 

DSIKU  -0.4355      0.9028      0,4553      0.4224      0.4241      0.4324 

DSTK1  -0.4946      0.4553      1.004G      0.4445      0.4527      0.4382 

DSTK2  -0.4745      0.4224      0.4445      0,8862      0.4427      0-4391 

DSTK3  -0.4790      0,4241      0.4527      0-4427      0.8777      0.4375 

DSTK4  -0.4717      0.4324      0.4382      0,4391      0,4375      0,8530 

ESTK6  -0.3589      0,4300      0.4417      0,4543      0.4384      0.4380 

DS'1:K7  -0.3021      0,4445      0-4348      0.4455      0.4313      0.4353 

ESTK8  ■»0.3349      0.4584      0.4252      0.4242      0,4241      0.4313 

DSTK9  "-0.2  190      0,4324      0.4155      0.4148      0.4129      0.4276 

DSTK10  -0.1798      0.5085      0,4095      0,41C5      0.4037      0,4263 

DSTK11  -0,3562      0.4903      0,4184      0,4157      0,4140      0.42S8 
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DSTK6         DSfK7         DSIKS         DSTK9         DS1K10      DSIKll 


INTEBCSP  -0.1224  -0.1883  -=-0.1205  --0.2778    ■"-0.2724  0.0033 

EHi  -0.0007    -0.0006  -0.0000  -0.0001    -0.0003  O.OCOO 

SP  0.0003      0.0001  -0.0002  -O.OCCa  -0.0010  -0.0011 

F2  -0.0017   -0.0002  0.0023  O.OCill      0.0071  0.0066 

11BE4  0.0008      0.0058  0.0084  0.0176      0.0248  0.0153 

IHVSIK  -0.3589   -0.3021  -0.3349  -0.2190    -0-1798  -0.3562 

DSTK12  0.4300      0.4445  0.4584  0.4824      0.5C85  0.4903 

D3TK1  0.4417      0.4348  0.4252  0.4155      0,4095  0.4184 

DSTK2  0.4543      0.4455  0.4242  0.4148      0.4105  0-4157 

DSTK3  0.4384      0.4313  0.4241  0-412S      0.4037  0.4140 

ESTK4  0.4380      0.4353  0.4313  0.4278      0.4253  0.4298 

DSTK6  0.9310      0.4717  0-4367  0.4435      0.4515  0,4331 

ESTK7  0.4717      0.9380  0.4494  0.4692      0.4872  0.4565 

DS1;Ka  0.4367      0-4494  0.8988  0.4786      0.4966  0.4732 

BSTK9  0.4435      0.4692  0.4786  0.9754      0-5644  0.5133 

DSTK10  0.4515      0.4872  0.4966  0.5644       1.0459  0.'='=23 

DSTK11  0.4333      0.4565  0.4732  0.5133      0.5523  0-9116 
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Table   B.iJ.   CQvariasce   aatrix  for   the   three   lacnth   model 


IHTESCEP 

rii3 

B.F 

F2 

LIBS  3 

INTESCEP 

3.73958 

G,  0002 

-0.01G4 

0.0336 

-0-0432 

Ml  3 

0.00016 

C.OOOC 

-O.OOCO 

o.cooo 

-0.0000 

HP 

-0.0  1041 

-G.  0000 

0,0001 

-0-0002 

-0.0001 

?Z 

0. 0  3359 

C.OOCO 

-O.G002 

0.0481 

0.0008 

I1BB3 

->0. 0^*322 

^0-0000 

-0.00  01 

0.C008 

0.0040 

INVSTK 

-1.66866 

-C.0003 

0.C019 

0.0006 

0.0311 

DSTK12 

0.05702 

0-0001 

-0.0009 

-0.0113 

0.0118 

BSTK1 

0.0  5698 

--C.0000 

0.G0C1 

-0.C714 

-0.0032 

DSTK2 

0.06715 

-0.0006 

-0.0000 

-0.0007 

-0.0041 

DSTK3 

0,0  3350 

-G,  0001 

0.00C2 

-0.0075 

-C.C045 

DSTK4 

0.03127 

0.0000 

0.0000 

-0.0004 

-0.00  10 

BSTK5 

-0.03350 

-C.0006 

o.coco 

-0.00C2 

0.0003 

DSTK? 

-0.04557 

0.0000 

-0.0001 

0.0007 

0-0022 

DSTK8 

-0.05270 

C.0001 

-0.C0C2 

0.0013 

0.0053 

DSTK9 

-0.13155 

-C.OQOO 

-0.0003 

0.0026 

0-0117 

DSTK10 

-0.14459 

-C.0002 

-0.00C9 

0.0059 

0-0221 

DSIK11 

-0.01208 

0.0001 

-0.0011 

0-0059 

0-0176 
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IJJVSTK 

BSTK12 

DSTKI 

DS1K2 

DSIK3 

DSIB4 

— — — — 

INTiaCEE 

-1.6  687 

0-0570 

0.057G 

0.0672 

0.0335 

0.0313 

M.L3 

-0-0003 

0.0001 

-0,0000 

-0.0006 

-0,0001 

O.CCOO 

BP 

0.0  019 

-G.OCOS 

0.0  001 

-0.0000 

0.0002 

0.0000 

F2 

0.0  006 

-0.0113 

-0.0714 

-0.0007 

-0.0075 

-0-C004 

I1BB3 

0.0311 

0.0118 

-0.0032 

-0,0041 

-0.004  6 

-0.0010 

IN7STK 

1,!i307 

-0.3356 

-0.3858 

-0.3  69  9 

-0-3779 

-0.3725 

DSTK12 

™0.3355 

0.7303 

0.3605 

0,3302 

0.3320 

0.3434 

DSfKl 

-0.3868 

0-3605 

0.7936 

0,3509 

0.3580 

0.3461 

DSTK2 

-0.3699 

0.3302 

0.350S 

0.72^1 

0.3527 

0.3452 

DSTK3 

-0.3779 

0.3320 

0-3580 

0.3527 

0.6966 

0,3ii60 

DSTK4 

-0.3725 

0.3il3« 

0.3ii61 

0.3452 

0.3^50 

0.6756 

DSlKe 

-0.3069 

0.3402 

0.3468 

0.3750 

0-3il78 

0-343  5 

DSTK7 

-0.3066 

0.3502 

0.3424 

0.3412 

0.3420 

0.3437 

DSTK8 

-0.3027 

0.3612 

0.3402 

0.3356 

0.3382 

0-3435 

DSTK9 

-0.2458 

0.379£t 

0.3353 

0.3328 

0.3312 

0.3417 

DSIK10 

-0,1998 

0.4145 

0,3287 

0.3343 

0.3198 

0.33S4 

DSTK11 

-0.2826 

0-4 C77 

0.3318 

0.3249 

0.3232 

0.3417 
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DSTK6    DS'IK?    DSTKS    DS1;K9    DS3K10   DSIK  11 


IN1EBCEP 

-0.0335 

-0-0456 

-0.0527 

-0.1316 

-0-  1446 

-0.0121 

Ml  3 

-0.0  006 

0.0000 

0.0001 

-o.ocoo 

-0.0002 

0-0001 

HP 

0.0000 

-0.0001 

-0.0002 

-0.0003 

-0.0009 

-O.COII 

iZ 

"0.0002 

0.0007 

0.0013 

0.0 C26 

0.0  05  9 

0.0059 

11BE3 

0.0003 

0.0022 

0.0053 

0.0117 

0.0221 

0.C176 

IUV3TK 

"0.3069 

-0,3066 

-0.3027 

-0.2458 

-0.1998 

-0.2826 

DSTK12 

0.3402 

0.3502 

0.3612 

0,3794 

0.4145 

0-4077 

BSTK1 

0.3468 

0.3424 

0.3402 

0.3353 

0.3287 

0,3318 

DSTK2 

0,3750 

0,3412 

0.3356 

0.3328 

0,3343 

0.3249 

DSTK3 

0.3478 

0.3420 

0.3382 

0.3312 

0.3198 

0.3232 

DSTK^i 

0.3435 

0.3437 

0.3435 

0.3417 

0,3394 

0.3417 

DSTK5 

0.7379 

0.3444 

0.3415 

0.3460 

0.3576 

0.3416 

DS1K7 

0.3  444 

0,7  126 

0.3482 

0,3518 

0-3565 

0.3537 

ESTK8 

0.3415 

0.3482 

0.7034 

0.3606 

0.3730 

0.3689 

DSTK9 

0.3460 

0.3518 

0.3606 

0.7356 

0.4102 

0.3S66 

DSTK10 

0.3576 

0.3565 

0-3730 

0.4102 

0.8102 

0.4470 

DSTK11 

0.3416 

0.3537 

0.3689 

0.3966 

0-4470 

0,7463 
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Table  B-5.   Covariance    laatrix  for   the  two   aoath   Eodel 


. — _._™™ 

JNTSaCBP 

Ml  2 

BP 

•El 

I1BB2 

INTEICEP 

2.5577Q 

C.G00  3 

-0.CC74 

0.C259 

-C.0297 

812 

0.00035 

0.0000 

-0.0000 

0.0000 

-0.0000 

BP 

-0.007m 

-C.OOOO 

0.0000 

-0.C0C2 

-0.0001 

FZ 

0.02591 

0,0000 

-0.0002 

0.0344 

0.0007 

L1BB2 

•'-0.0  2968 

"G.OOOO 

-0.CQC1 

G.C0C7 

0.0043 

IN?3TK 

-1.09394 

-0.0003 

0.0014 

-0.0014 

0,0190 

DSTK12 

0.04466 

c.oooo 

"-0.CC08 

-0-C074 

0,0130 

DSTK1 

0.02528 

-0.0000 

0.0000 

-0.C511 

-0.0017 

BSTK2 

0.0  2425 

-ceo  02 

-O.GOCO 

-0.C005 

-0.0018 

DS1;K3 

0.0  1148 

0.0000 

0.0002 

-0.0052 

-0.0034 

DSTK4 

0.02639 

0.0000 

o.ooco 

-0-C0C4 

-0.0016 

DSTK6 

-0.01718 

c.oooo 

-0.0000 

0.0001 

0.0003 

DSTK7 

-0.02995 

-c.oooo 

-0-C0C1 

C.C005 

0.0020 

DS1:K8 

-0.00389 

c.oooo 

-0,0001 

0-0005 

0.0013 

DSTK9 

-0.04880 

-c.oooo 

-0.C0C2 

0.0014 

0.0068 

DSTK10 

"0.02987 

-C.0001 

-0.0007 

0.0034 

0.0142 

BSTKII 

0.00543 

-C,0003 

-o.cocs 

0.C034 

0,0153 
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ISfSTK 

DSTK12 

DSTKl 

DSTK2 

DSTK3 

DS2K4 

IN1SSCEP 

-1.0939 

0-0447 

0.0253 

0.0243 

0,0115 

0.0264 

HL2 

-0.0003 

0.0000 

-O.OCOO 

~0.0CC2 

0.0000 

O.COOO 

BP 

o.oou 

-0.0008 

0.0000 

-O.OCOO 

0.000  2 

0-GCOO 

FZ 

-0.0  014 

™0.0074 

-0.0511 

-0.0005 

-0 .0052 

-0-0004 

L18H2 

0.0190 

0.0130 

-0,0017 

-0.0018 

-0-0034 

-0,C016 

I.N7STK 

0.9402 

-0.2500 

-0.2645 

"0.2517 

•»0.2602 

-0.2684 

DSTK12 

-0.2500 

0.5372 

0,2590 

0.2401 

0.2373 

0.2430 

DSTK1 

-0.2  645 

0.2590 

0.5671 

0.2497 

0,2547 

0.2475 

DSfK2 

-0.2517 

0-2  401 

0.249  7 

0.5014 

0.2484 

0.246S 

ESTK3 

-0.2602 

0.2373 

0.2547 

0.2484 

0.4968 

0.2480 

DSIK4 

-0-2  584 

0.2  430 

0.2475 

0,2469 

0.2480 

0,4838 

DSTK5 

-0.2326 

0.2466 

0,2462 

0,2462 

0.2464 

0.2463 

D3fK7 

-0.2219 

0.2516 

0.2456 

0,2462 

0.245  1 

0.2455 

ESTK8 

™0.2412 

0.2  512 

0.2456 

0.2445 

0.2  456 

0.2463 

D3fK9 

-0.2  127 

0-2675 

0.2436 

0.2428 

0,2413 

0.2441 

DSTK10 

"0.2  064 

0.2935 

0.2418 

0.2427 

0.2352 

0.2416 

DSIKII 

-0.2  158 

0,2  966 

0.2452 

0,2533 

0.2347 

0.2409 
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DSTKe         DS?K?         DSTK8         DSTK9         DS1K10      DSISII 


IHTEBCIP  -0.0  172   -0,0299   -O.OCBS  --0.01188  -0.0299  0.0054 

812  0.0000    -O.OOQO      0.0000  -0.0000  -0.0001  -0.000' 

EP  -0.0000  -0.0001   -0.0001  -0.0002  -0.0007  -0.0009 

fZ  0.0001       0.0005      0.0005  O.OOU  0.0C3a  0.CC3f| 

L1BB2  0.0003      0.0020      0.0013  0.0C68  0.01ii2  0,0153 

ISVSTK  -0.2326  -0.2219   -0.2412  -0.2127  -0.206^1  -0.2158 

BSTK12  0,2466      0,2516      0.2512  0.2675  0.2935  0.2S66 

DSTKl  0.2462      0.2456      0.2456  0.2436  0.2418  G.2452 

DSTK2  0,2462      0.2462      0.2445  0.2428  0.2427  0.2533 

DS1K3  0.2464      0.2451      0.2456  0,2413  0.2352  0-2347 

ESTK4  0.2463      0.2455      0.2463  0.2441  0.2416  0.2409 

DSTK6  0.5057      0.2472      0.2470  0.2473  0.2472  0.2462 

BSTK7  0.2472       0.5098      0.2473  0.2501  0.2532  0.2536 

DSTK8  0.2470      0.2473      0.4986  0.2490  0.2508  0.2487 

BSTK9  0.2473       0.2501       0.2490  0.5124  0.2692  0.2692 

DSTK10  0.2472      0.2532      0,2508  0.2692  0.5361  0,3033 

D5TK11  0.2462      0.2536      0.2487  0.2692  0.3033  0.5515 
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